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(57) Abstract: It is intended to provide a method of examining a (-) strand RNA virus vector having a lowered ability to form grains 
or a lowered cytotoxicity or lacking the same; and a method of constructing producing the vector. It is found out that the formation 
of virus-Hke grains in cells having a (-) strand RNA virus vector transferred thereinto can be regulated by lowering or eliminating 
the localization of M protein expressed in the cells. Thus, a method of examining a (-) strand RNA virus vector having a lowered 
ability to form grains or lacking the ability, a screening method, and a method of constructing the (-) strand RNA virus vector having 
a lowered ability to form grains or lacking the ability are provided. The vector having a lowered ability to form virus-like grains 
or lacking the ability is highly useful as a vector for gene therapy, since it never causes cell injury or immune induction due to the 
secondary release of the virus from the cells into which the vector has been transferred. 
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mmm 

mz&K>. m^mx^^-thxomm^jK^x^^ (.mm^m^ wooo 

/70055 3$£Z$ WOOO/70070) 0 VfrL, Z-tl^CD^Z fim^mMMCD 1 OK 

mmm v^jix&mmz •&itmm-viz if u *>imi& tsnrnv* jvx xmmis n 

^Mfg^^c^V^tiSeV^#Abfe«^e> ! b^^;i^Xli&^ (VLP: 
virus, like particle) ©J^j&n&KSftT^S. J: 5 ftVLP^jgLftV^ 

Matrix (M) SBfcfctf U ^->^fc4 I ^W75:fSffJ^ bT^S ^ -fe>^-f£ 
(SeV) -ffi© (-)iiRNA^7^;i/7.-c?M$nTV^ 0 flMLfck vesicular 
stomatitis virus (VSV) <Z)MSa©3£fgg|©#-T# ^ ^Xillr? (VLP: virus 1 
ike particle) ©5£#j&t«&3ftT&9 (Justice, P. A. et al., J. Virol. 69; 
3156-3160 (1995)) , ^Parainfluenza virus©»'&'bMSe©*03it5BSTVL 
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?tf£CZ>Z.t-t)m&-£nT^Z> (Coronel, E.C. et al., J. Virol. 73; 7035-7 
038 (1999)) o Z<D&?mW&m&'V<DVL?J&mzMlsXfes ±X(D (-) SlRNA'i' 
J frXT-mmznT^&frtfX'fetSi^-tfi, m&-tfi¥ Vjr>mi&<DcoTe\Zf3L-3T^ 
Z>Z\£1<$. ±T<D (-)mMAV>()\'X-T:&WLT^Z>£.mM~$~Z>Z-tJfi'V%Z> (Ga 
roff, H. et al., Microbiol. Mol. Biol. Rev. 62; 1171-1190 (1998)) „ 

Z\£tf*V%Z> 0 l: W>M0S^5©ttIii±0'J F77b (Lipid r 
afts) £LV£UtlTHZ>M (Simons, K. and Ikonen, E. Nature 387; 569-572 (19 
97)) "C&tK TE^teTriton X-m<D&?mM *>&ftffimm?ttZ7fm&V>mn 
mft£VTmfe-£tlfc (Brown, D.A. and Rose, J.K. Cell 68; 533-544 (1992) 
) o -i >7)VJL>*fV^ (Ali, A. et al., J. Virol. 74; 8709-8719 (2000 
)) , M^O-OIX (Measles virus; MeV : Manie, S.N. et al., J. Virol. 74; 
305-311 (2000)) SXXSeV (Ali, A. and Nayak, D.P. Virology 276; 289-303 (2 
000)) irrUfcf^F^h (Lipid rafts) t: U ^>7t^«BJ£tVT43i^ 
^TM^Gtex^^n— 7°m& (svikem&t*>m$2-£n%>) ^ribonucleoprote 
in (RNP) &m%feV\fV3r>mm*fem-TZ>. Wt>7J )IXT±>^U <htb3f (bu 
dding) (Dm.W)tlti?3:^T^Z>£^%.z>nz> (Cathomen, T. et al., EMBO J. 17; 

3899-3908 (1998), Mebatsion, T. et al., J. Virol. 73; 242-250 (1999)) » 
mmz. MSStespikeMS ©cytoplasmic tai 1 £ffi£r?Z> £ iiifi. -T>^;i/X> 
if^jPX (Zhang, J. et al., J. Virol. 74; 4634-4644 (2000)) SXKSeV (Sa 
nderson, CM. et al., J. Virol. 67; 651-663 (1993)) ^T^tlT* D , £ 
fcRNP >^;Wx>1f^^;i/7. (Ruigrok, R.W. et al., Virology 173 
; 311-316 (1989)) ^\ A°^-T >^;i/X>1f u-C JV^ZSSeV (Coronel, E.C. et 

al., J. Virol. 75; 1117-1123 (2001)) ft'S^ntl^o M\Z. MS6g#CD 
t'Jn'T- W^©H#^SeV (Heggeness, M.H. et al., Proc.Natl. Acad. Sci.U 
SA 79; 6232-6236 (1982) M*^t£CI|*l2&^ JVX (Vesicular Stomatitis Vir 
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us; VSV:Gaudin, Y. et al., Virology 206; 28-37 (1995), Gaudin, Y. et al. 
, J. Mol. Biol. 274; 816-825 (1997)) (D*J)UX=l 

&m<D%,\z\t. mmzmm-r^^^^tm^rco x>^n-^a ( SP 

ikeSS) lzmUT1$&mz& DVLP^m«J{C»^pJ^ttfe^fc^O^^$ 

nxi^o ^v^>m^mmzm^^tcM^tm^tiyXUT<Dmmm^$> 

Zo $E±MV4)V7, (Rabies virus; RV) ©^§£\ GM&^gJt&^TVLP^ 
m/mzm'PV (Mebatsion, T. et al., Cell 84; 941-951 (1996)) > MW&X 
*miZ&^Tm/WO,mUT\zM&Vrztm&-ZtlTU% (Mebatsion, T. et a 
1., J. Virol. 73; 242-250 (1999)) „ )IX (MeV) m 

a^Mfc^ViTcell-to-cellOM^/LitL (Cathomen, T. et al., EMB0 J. 
17; 3899-3908 (1998)) , dtl«tf U *>*j&W*|£n&*Tr** C 
t^#^o *fe> ^©HC^/Lii^F^^f^H^ecDcytoplasmic tail (MM 
OfIfCioT%4DTt^ (Cathomen, T. et al., J. Virol. 72 
; 1224-1234 (1998)) „ #fcSeV^*5^T«OT©^fe9i6^iC^oTV^o SeV 

©f&uw#ms£ ttoTv^ri (iP^^^^^^bTv^r^) , 

(F&£» ©Cytoplasmic tai l^MSS £&r&bT^3 d £/^£*lTV^ 
(Sanderson, CM. et al., J. Virol. 67; 651-663 (1993), Sanderson, CM. e 
t al., J. Virol. 68; 69-76 (1994)) „ BPt3, *5£WmZtt, t?V*>mm<Dm 

T$>z>mmm±<DV \±v s (Lipid Rafts) ^mB^mmzmm^n^ 

fztblzit, F&miNGDCytoplasmic tail t<DB^mWV$>r)\ MWmZMMMlZ 

ft&hte&w&zxmtm&'t&z.tT', mzsmcD^mmmzm-Dtcmxmmm 
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yj)lX&&mTZ&m&mmVf3LtftltftSi*>-r. ±m<D&?\ZM (Mebatsion, 
T. et al., J. Virol. 73; 242-250 (1999)) %.ZMeV (Cathomen, T. et al., EM 
BO J. 17; 3899-3908 (1998)) Tgfcfc^£nT^£>'7^A, IP^vacccinia v 
irus (W) TdrivebfcT7 polymerase-m5t£:MS"3~3 5/^rATftil^< $ — 

xit4>^At5 z. turn? e»n&^ z t v , npsm psm-&v-< )v*<d$l 

V (Lipid Rafts) ^WmT&i§im&^mznT^&?lkzmW&*XikZli:Z>fr 
, & ZWttnZ ©cytoplasmic tai KD^X^^^m^MXT^ Z, tifi^ 

xz>xi% 0 -fib, mzsevom&mKtkm (wooo/70070) wcwmm&m (stric 

ker, R. and Roux, L., J. Gen. Virol. 72; 1703-1707 (1991)) \Z3$^Xgr<(D 
m&^LXOm, spikeMSfcHbTcytoplasmic tai l&.tVX\immz&BT%> h 

^M^nzmmumfeznT^tz^o &tcmmMizmv-T%mmT»&K>. mm\z 
yivmmizszwT&t^mznzmmmmzn-c^m^ miz, mM-tommv 

ikemBiz^m^'t^^cD^mmTn^ mux (mz.uz2x;) v-ov^zlm* 
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^ it 1/ 1 o s i^n^TT$ z>z\t mn wvtc* ssk:, nmm&ffl 

M^bT^D> mzMM. (38*0 {C^^TM^SOM^W^^M^L-TV^Co 
2"C) Kl^ViTt>«BIJI^ffiT©MSe©^ttWieK:{STUT*t)» (micro 

tubuie) o»»icifiv^T!tt(5snfc. set-. (37*0 xmm^m^ 

mtmmznzo -r:&*>-5*589i*&tt» m&n<Dm&\zxm&£.c-gT*:z>&5 
txM&ttir?* (-)M.ma^4 jvxitrf— ^mmrf^> z\t.\z^x. &&&&& 
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tUCi;^ M^-^spike^S ©cytoplasmic t*\\&fz\ttnSkft<D&:M<Dm8,<D& 

^ziife-e^^o ^ne>©^«, sev^tTteftK, ^©(-)$irna^^;uxt# 
^ )i7>(D2#Mm&nm-tz>ii£*>\z, mmmm^i&T^^ mxm^^^. 

^)l»lt:liltf^a^^^-«l/fc. JM£l$fcteU E86K£fc&L511F 

(Dmmmm&^&sev pieii^ fct>z$izmim&&mmm(Dmw^m 
£wr&sev LmmMikfc^&m^fro ?^^zAm{^omm\z^m^mxT^z\ 
tx\ z\n?><Dm^\zmm(Dm^^^-izit^ nmz^z?— ^mxvrz 

&&z$v^ jvxmn^wAnftbwmiz&TLtco &tt*5£mm*>)&* z.<D?m 
mn^^nxmmm<o^m^^ -tie om mn&& zmm m n (D^mm§:&mm t 

^mxvrcmmz^f^ummmomm^m<DmM^±izxt\ivM^)v^(Dm 
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10 7 CIU/mmJi©#«T[eJi|Jl£n, CO^J^^AIMTH 

x-i > t? & w > tf h d < mm=? &m xtt s £ £ $ tu 
?-*mAVfzMmz&w&mmn<DmtE*&ft?ttm*^ts^8k, 

( 2 ) m^^^f ^4TF £ 7c «M9c bfc (-) mmhO H ^ # - *^ # u — =. 

(a) gE^^^-s*Abfe«aiiaK:^JtsM®e»©ii«E^ffl-rsxe^ 

(3) IfiteKOSft^ Miei<r;IM©i$T$§, (1) (2) 
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(a) tt*Btfir?£fia**r* (-)IIRNA^ ;K*^;7 

(5) mssk©^^ M®an©aijfe*iB©«*-e*s, (4) \zmm<o-%fe 

(6) ^jteW, (-)llRNA^-r;i/X©M, F, feilMfiW^^O 
i^$n§lfif©WT'J55, (4) &tzfe (5) fcia«o^, 

i7jftT?*oT, (4) (6) (D^irnfrizmwittmz&QmM&rcizm 
m^nn^M^^WT^> (-)^rna^ ^jte^jctsMS 

( 8 ) &^$t^<£T£ b TcUfrWkx. (-) MRNA^7 ^ ?-<DM 

(8) (CfB«0^> 
(10) jftM^tt&SMate^a*,' ir>^C7>f ;wxMSSKOG69, TH6, 

/t^i®75 yaKWfcsftfc: (-Ottawa ;^Miaisn- Ffsa^ 

T'$>Z>, (9) 1£bB^<Z>#$£, 

03025570A1 I > 
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(11) MteXUifi. M»^?*^*aLT^S(-)«RNA^^;^^^^-S, n 

m^n^mm^m^mzm^^nrcumm^mmr^^T-vnmm^^ 
(8) izmmcD^te, 

(12) (-)iirna^^;!/^^^^-^ 2 s> izm&ktf/^r^zmfe^tfxm. 
m?z>. (7)^& (id ©^m^iem©:^ 

(13) *&&«gte&SHN3tteW, -fe>^-f>>f ;PXHNgS«CDA262, G264, 
iSfT*5, ( 1 2 ) KIE»©:#&, 

(14) (-)m.MA<y 4 zbtt&&&/iz%Lm : m&r?\zmm& 
fia?ts, (7) (i3) mvfn^KfBis^su 

(15) P«fc^P©^^\ -fe>^-f ;W^Pga»©B86*«fctX/*fc«L511fc: 

(1 4) fc:iB*c©:£$£> 

(16) Ljt^?©^Sd^ -fe>y-r ^>r;i/^LSaK©N1197*«kaf/Sfcmi795 
^ffiSTS(-)«m^^;^LSe»©T5y|fe^&*^©T$yBt»Cft*$n 
fetMT^^, (1 4) itfcte (1 5) JCBB*©^, 

(17) ^^-(Dnm^S 5*C^TTff^X=g^ty, (7) (16) 

(18) (-)MA^;i^#V\'?a^V^^XT : &>5, (1) (,17) © 
V^Ttl^^|B«©^> 

(1 9) /^^^y^-f^^t^C/^^T^S^ (1 8)'lCC«©^fjSfe 

(20) (7)*6 (19) ©^-rn^fcE*©^»ca:0SS3fi$n^ 
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(2D a*siA(-)«SRNA^^;px7?»oT> m&mm&R&Hrrz>&* 

(2 2) TIB (a) (d) ^5&5»«kOS^n5'>&< tfcl^OttS 

(a) j^oy/AKin— H^nsiisentc^^T, iz>^^^;ux 

G264> ^cfct^K461^ DIRSns^ < £ 1> 1 O 

(c) j frxntf ; F2nz>?mmn\z&\,*T. 4 1?* ;vx 

(2 3) ^&<£*> (a) &£t£ (b) ©tt^^W-T^. (2 2) \zffimw* 

. (2 4) 4>&<£*> (c) 33<W (d) (D&n&m-?Z>. (2 2) JcflB«©S7W 

(2 5) (a) (d) ©£T<Z>ttK£Wr<5* (2 2) fCfBm©^ 

(2 6) i£^;i/*<D^VA{£*>^T;*A 0 ^ Ft-3@B^J©4>te< 

tfe i -D&£z>\zx&rfrz>. (2i) (25) o^-rn*wcffi«o»^>f 
(27) x/i-r^se»3WPSssiT&5, (2 6) icie*©^^*, 
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(2 8) (-)MMA^;VX#V\°^#y^;i/XT&3, (2 1) d>6 (2 7) 

(2 9) /^5^V#^;i/*#ir>^>^JK*T?&£* (2 8) fcffl«©#>r 

(3 0) Jte?»XlC*Jt««IBlia«^ft*«P$-&Sfc«)Kffl^S» (2 1) ft 
& (29) ©Vi*rtl^^l3«©ffiiWft^»Jr^;P^, 

v^, (2D a>s (30) <D^i?nfr\zffim<DUfrm%.v << jux, 

(3 2) 3t^»Afc*ViT»>^;i/^*»AUfcMJI&*^©^^;i/Xa^ ; ? (VLP 

) <DMm&mmT2>r£tbizm^z>. (21) &s od ©^-rn^tiBmom 
(33) (21) ^e. (32) (D\,^nfrizmm.(Dm.&m7L i y )i>x%io 6 ciu/m 

^Hj#e»«, ^#?-m&Mmz&ttz>m&m<Dm&&* (-)mrna^^^x^ 
-m, ummm\tmm.mmiz^<^m^'n. ^^mmzumm^mizmmvx^ 
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^iTT5. JMfcfftfcteu ±fB©J:5{c, MMaK©IBJi^®fccfe^^M*^T 

mfeut/ua£r£\±$c±iz^vx^z>tmmznz> a nmz&tf&um&nom 
& mzmmmffi<Dm&n<DMMfimmznf^?&-&m^&z£iz£r), 

^mwiz&^TMmiz&vmm&nomftv&Tizrzmnikiziz. mxumm 
m-t^n ^ =^ y ^ ;wx m 7L vm^mn =? =• ^ y ^ ^ jvx & & zPii?Mi&m £ 

nzzt-esz* mfcmztenmiz&tf&mmn<Dm%E<DW&iiiz, m^mmm 
^rcun?msim^w^^^-^mm^^rcmmiz^n^Mmmm(Dm^(Dm^ 

izum v it^§. *^bj iz & v^t c cd j: o tmm m n oiEnum^ffi^it 
iz3o^xum&n<Dm&<Dxmizte, (mBrnmEntam 
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, mmmiH^mm (m%.t*&mm°v<z>m& > tz*>mzmm±mz&tfz>m& 

>^^{Ccfc oiiseK^*ns®^*ig3rr s z\t\z&v m^m^ z. tifi-v 
Mffi,mm<Dm&m<DimM&&iti-?z>izte, mm^miz^^m. &&&&&& 

^£0«£fcS©^fl«±<0Lipid rafts £!?KtnTV>5*rT!»D, Triton X-l 

a, m%.mwB&$t5Z\z\tmnt<Dm&mz&K>. ^ue^F77h (Lipid 

rafts) 7?«>-f;V^=i>*-^>h*»*-rSfc#*.6nTU*Ili:5&^, U tf 
«yh*77b (Lipid rafts) ^rit, «^C«c»^T?4fttH*tl*MSett«^L/feMS 

±©M6<fi'JlfyH77h (Lipid rafts) T©Mg&©«&£i£&«&t-S 
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§ig, ^.tac (b) M^ffi^r * tc mntk b ^ cr^^iE^MMa®©^ 

^fzah^tso m&<D&T&frmn$:te> ±x<Dmmz^xmmmr^rc\t 
mtk-?&m&(Dfrf£ ^-r , — ^(Dmmiz^xm^i&T^tcmn^-r^m^^ 
mmfoo— mz&^xjm&fimT&rcmn£:-T%m^?3:£>b^n 0 -zziz, #^ 

m&miR-rnit. ^mmm^i&r^rcitm^vr^y 4 zmm-rz z\£&x 
mz&mw®*? 'J— — >tf\z&\,*xu. m&n&mmigmvMM&igmzL 
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rd8Lmjjtik*mmTz> zt\z&*3T, ^mmm^i&T £ tc mntk v rc (-)$irna 
-r&i@, &£zs (b) mmmtmr^rcwn^vrc^^-^mu'r^jim. 

mmmfD-mz^xmrn^my^tzmn^-r^m^u^h^tSo zziz. m& 

mm-r^>m^-^x:\z^xm^mo^ q hmm^T^tzmn^-r^ z. 
ttim&v^o mz-unxwj )^^mmm^mmzmm^^ commzis 
^xm&n<Dimmmimzjotfz>m&&tkm-Tz>o mmM^mmmmiz^n^m 

*mmz&^x%L^mf&mzite, v a jix^z p-zmmtsTtrmmizte^x 

x^mj&mv&T&j: xsnm t ^m^m^Miz^T-r s zt&noo 
£tzLffi.T&]&m<z>&T\zte, ^mm^^izm^t^m^^tso m^mm 

m^^n. m^£-ffl<Dmmmmz&^xmmLr£Vj)ix(Dmi L mmm& 
igT* 7c mn^-r & -uvmrnvj k& ^xn^j&mm&rf £ ^ » 
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fcfci^n&T©*^) fcfiTUTV**. i^ir#tfl&&5£fcJu m?LU7.^zL—^>Y 

ttl/30KT, £0#i;b<tel/50ErF> £^£L<tel/100mT> £D£?£L< 
tel/300£JTF> £ 0$?^ b < «l/500£JlTk:teTbTViS. 

o ZL<D£5tem&* VLPttlOVinmT. b < fclOVml&T, <fc t>JSPi:b< fc^O 1 

mfcf, ^^i&^^^^vam^pcr^©— flgw&^m&m 
s« «»tt*#fc&^>f Ji'***? (vlp^) h^>x^oi^>>3>M^im 

&o ^J^JfDOSPER Liposomal Transfection Reagent (Roche, Basel 

, Switzerland; Cat No. 1811169) &£©D #7i^'>a >fSM^m^Tfr O Z 
h&Xg&o Vj)lXmT&^tS&%W$<gl£U^mi& IOOmH-DOSPER 12.5m1 

BNSDOCID: <WO 0302557QA1_I_> 
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&mre\ofttSiW&* 6 ve\i7*l"-h\zn>7)\'3L>h\zmmi>t£MM 

(Kato, A. et al., 1996, Genes Cells 1: 569-579; Yonemitsu, Y. & Kaneda, 
Y. , Hemaggulutinating virus of Japan-liposome-mediated gene delivery to v 
ascular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. M 
ethod in Molecular Medicine: Humana Press: pp. 295-306, 1999) 0 h^>7> 

>77x^^3>a, #l;?Lf£DOSPER Liposomal Transfection Reagent (Roche, B 
asel, Switzerland; Cat No. 1811169) ^m^Tfro Z. t&H^&o WP&StSfc 
*^ttd"*3feVi«Mft IOOmUCDOSPER 12.5^1 ^TlO^ifrB^ 6 w 

e 1 1 7 V— h \z 3 >^;vx > h \zmm l> tcMmiz 1 5^Si:l§ V 5h7>X7 

x^-> 3 >t^.o 2amzmmmM<n&m&wimTzz:£^n?<Dfem&T%m-c& 

S § ^ tf^lti bfc^TJbo T <fc ^, U-Zi>^^^ 
r0Xi"J-Z>^t (a) 3£^&fe^£^T5(-)ggRNA«^;t/X 

*&*—&mxLitmm\z&vzmm&0m&&&m?&xm* &&xs (t>> m 
m&n<Dimm*fgm£-rz>7.7V-->>fj5m\z, (a) aa«tGrF§<»«rr3( 
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m&Tzmfc^ &%^^mzw&?zi£fcifeA&mizftmvttnz(D^m 
tmm<Dmm&m-rz>mfc?>£:i<x. (-)sirna^ ^ )vt.<d^x\ m&f-m 

kex$>z> 0 &&i&fc i ?£vxmmmfc^&m^z>m&\z\t, x.m u> ici&u 

Tfe^Mtfc^ "T £ ( - ) URNA'J' ^ JWX ^ ^ - £91 A U fc« lC & 

fe«HNjt^^^fflt,^^^«, it (a) iz&^x&&&m^m?#&rj:/i£rz 
itwmfc^&&mT&(-)mm^^)ix^??-&MALrcMm\z&\,*x. 
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zz\-c mmz&ttmmmmvm&zi&T&frmnikiE&Zi&fc^ tra, m 
m^zMw&mvmmzxmtftku&m^ ^^zsmmm^mm,^. ^^>\z^ 

vfc(-)mw\vj)iz^p&—(Dx#v—->#\z&^TmM2titzty'{ 
e>> ^m^mcDi&y^rcmn^izm^^mm^^M-r^ziL^^^o t 

w\ %Lf-mmm&i&T£ r^mn^ vtm^mx v ^ )vx <Dmm \zm u s tmz . 

<< )V7s^$>-*. wtmfc¥iz£&mmn<Dm&(D&-F$zrz.\zm£:. m^mm 
esoiMKDiicfiT^fcHi*^, wmwizmm-rzgkftTrmmj&z 
t^m *^ts^miz£v%)mmzmm-?%z>z\h%:RmLfr 0 *mM<Djjm 
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OT, ^6{C$f^L<(i33 < COT, St>^^L<«32 c C^^:«^nOTTfT5 0 

na^7 mfcMzteM&mm&M<DMm&m<DMm*mT&r£um 
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, iSM (^^^32^) Izit^ AM (#J;U£37t;) }^*5ViT^it^^{£T-r 

a# ^ ;pxM^a«©^n s tmm^mzmm&^ts *> © ssice c 

T^§. ££TG69£EMSe»©69#B©75V&Gly, T116i:«MMfiil£>116# 
B©75yBfcTln\ A183£W«eit©183#B©75/*AlaSjrr. 

iate**=i— F-rsflte^ (m«^) (-)mRNA*>r;pxT!jK<«#<*ft 

^^^rrs^lt^SnT^S (Garoff, H. et al., Microbiol. Mol. Biol. Re 
v. 62:117-190 (1998); ) „ &ft, SeV MgeUfc^vTamphiphilic a-helix<h 
^$nx^S104-119 (104-KACTDLRITVRRTVRA-119/@H^iJ#-^ : 3 8) teS^^ 
jillll^Mt bT^^tlT^S (Genevieve Mot tet, et al., J. Gen. Vir 
ol. 80:2977-2986 (1999)) j£RNA#>f ;i/X^T^<##^tlT 

i^, MMeM©TaymiB^j«(-)»A^^;i/xx^bT^D, 

V^^;^»4^^^T{»^©M^aK«*ilbX^:S^330~38075/^e> 

ffl&L&lftftte (Gould, A. R. Virus Res. 43:17-31 (1996), Harcourt, B.H. et 
al., Virology 271:334-349 (2000)) . tot, SeV MMe«©G69, T116 
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SeV MSSKOG69, TI 16. RZfhm tttffo-? mmk? )VXmBM 

ttuit-mm-yusf^A (7^-1 *>hm&mm&w^>*><D) ^^^clustalw 
znz&vmfe-r&zit&'v^&o mousey m&MoGmzmm-fzmwmn 

(Dttnffi&tVXfes human parainfluenza virus-1 (HPIV-1) (SSffiteBSffc) 7? 
&*U£G69, human parainfluenza virus-3 (HPIV-3) T&*lte!G73, phocine dist 
emper virus (PDV)^ ilKcanine distemper virus (CDV)7?&tU;£G70\ dolphin m 
olbillivirus (DMV) 7?afetl^G7K peste-des-peti ts-ruminants virus (PDPR), m 
easles virus (MV), 35ckt£rinderpest virus (RPV)T&nfrfG70, Hendra virus 
(Hendra) ^cfctJ^ipah virus (Nipah)T$>tU^G81, human parainfluenza virus-2 
(HPIV-2)T$>tUiG70, human parainfluenza virus-4a (HPIV-4a)43j:I^human p 
arainfluenza virus-4b (HPIV-4b)T^tltfE47. mumps virus (Mumps) 7f&*U£E7 

2j)mtft>ft& (x^tm^teT^ymttviiLW&m;-?) 0 £7t, s e v mmm 

(DT\mzffim~rz>&MW&n<Dffimffi&£l<Tte. human parainfluenza virus-1 
(HPIV-1) T^n^Tl 16, human parainfluenza virus-3 (HPIV-3) Ttli^Tl 20, pho 
cine distemper virus (PDV) &J;l£canine distemper virus (CDV)-e&*UfT104 
, dolphin molbi llivirus (DMV) T&tlteT105, peste-des-peti ts-ruminants vir 
us (PDPR), measles virus (MV) & J; ^rinderpest virus (RPV) 7:&tU;£T104, He 
ndra virus (Hendra) & <=£ XMi pah virus (Nipah)*t?^tl^T120, human parainflu 
enza virus-2 (HPIV-2) ^34: ^simian parainfluenza virus 5 (SV5)T£tlte:T117 
, human parainfluenza virus-4a (HPIV-4a)33ck££human parainfluenza virus-4 
b (HPIV-4b')T^n^T121, mumps virus (Mumps) T&nt£Tl 19, Newcastle disea 
se virus (NDV)T?&tlfc£S120#^f £>tl3„ SeV m&W(DAm\zm^TZ>&m 
SSOffi^fiitTJt human parainfluenza virus-1 (HPIV-l)T&n&£A183 
, human parainfluenza virus-3 (HPIV-3) Tr&tl&F 187, phocine distemper vir 
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us (PDV)^^t^canine distemper virus (CDV)-Z?&*lf£Y171, dolphin molbilliv 
irus (DMV)l?abtLJ^Y172> peste-des-pet i ts-ruminants virus (PDPR), measles 
virus (MV)&ck ^rinderpest virus (RPV)T&ftteY171, Hendra virus (Hendra) 
&<£££Nipah virus (Nipah)T&fU£Y187> human parainfluenza virus-2 (HPIV- 
2)T&tlf3:Y184, simian parainfluenza virus 5 (SV5)T&fU&184* human par 
ainfluenza virus-4a (HPIV-4a)43<fc££human parainfluenza virus-4b (HPIV-4b) 
Ta5tX^F188, mumps virus (Mumps) T&:fli£F186> Newcastle disease virus (N 

m)-?&nmm&mtft>ftz> 0 z\ z\izm^rc*y ^ jixiz^x , ^n^nmm 

^f)V^^y, -feu>. xi/^-->, ^u^>. s^x^o) . 

<D7^;m\zwm?&^£tzEifimtft>nz> 0 mwmz\z, Mtt75/it$ 
n«u tft^fcOTtt7$/t^ii, ife75/^n^ift75yi 
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"tnizmMzntz^o M%.tt*>?'(V4)V7>m&n\z&v}z> G69E, th6a 

t>©SffiSK:ffl^5Zlt3&ST?#S. H2n?G69EtJ4, MmSM©69#S©T^ /fife 
Gly*tClufc«ft$nfc«», T116Attt, MMSMOH6#@©T^ y^Thr^AlalC 
fi^^n^m, A183S£«, MSeK0183#B<D7SyBtAla**Serk:Wft$nfc 
^M^b"5o -T&:b-£, -fc>^-fS^;V* M^e»©G69, Tl 16. 43£tfA183&<5 

wzmwj )\>ximmn<Di®m&tiL%> -en^tiGiu <ek Aia (a), ss^tfser 

tTh— ^ r *^-ffcbTlriSaflgifiStt«c©P253-505 (Morikawa, Y. et al., Kitasa 
to Arch. Exp. Med., 64; 15-30 (1990) CDIfit^FBa^SSAfS 
tlSo SeV MSe»©116#B©ThrtC^J5St"5^«^-<;PAIISeR«)104# 

gCDThr, *^c«A>^'>^;i/X©M^eMcD119#gcr>Thr^(DT^yM (0>J 

a^au) izmmvx%^ 0 

n-\zmm<D&*lZ&±n K>£Kff-r<5C£#T#S (WO00/09700) . lfit-&? 
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jvxmtktfvimf&z z\ <h5&mm^nfco m^^m^mzm.^^nr^m 
m x \zmm(D^mz £ o £ 0 mfc^itmigmzm 
itt^Tt)j;^u )ixmMf&mizmmmtz^m-zsi±-c%&^o n 
<^%z\tiz. m3imm&n<D&&TxMMj$%ftvm&iz&^T*>. mmtftz 

M»e^©^»^fc»^SJCck 0llgaH©^ffiA^T*fcf4^-r* (-)i!RNA 

^ yvx^t??-*. mmmmmn*mmmz^mTz&ftTxmffii£zii:2>j: 
m. &&tm.=?m&mii!&T £ l ^m^m*. (-) mwAV ^ ^ - 

z\hfimmvfc. 0 wmfc^(Dw L mmg&^m£vxtmizmmznz>%<DxiZte 

H**, WX\tt>?^y4)VX<DWm&W<DklM. G264, %>&.TMmfr 

z£ftmfcU&iz^m&^ts&<D*!ftm\zm^&z\tiPx&z> 0 z\z\xk2Mtm 

NSSK©262#@(D7$yMAla, G264£teHNif GK<D264#@ ©75 J KGly, K4 

BNSDOCID: <WO 03025570A1_L> 
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^V^^XHN®e«lC43#£ A262T. G264R, %>£.TMmQfrZ>fZZ>m& DM 

o H^TA262Tt«, HNMeM©262#gOT^yMAla^Thrfc«^^tl^^ G 
2UKt\t. HNSeK©264#g©T5/MGly^Arg{Cg^^n^S. K461G<hte 
, HNMaH(D461#Scr)T$ymys^Gly^Bil$tlfe^^-a-5c f&fc)^ -fe 
>^-T^^;i/X HNS6K©A262> G264. &&ZMmfcZ>W£ti&(D*y J )\s7mm.& 
W<Dmmffi&&. -en^nThr (T), Arg (Rh &<kD?Gly (G) ^mmTz>z.t& 

3 OC7)^(D:£T££&£bT^& Z\ t^Ojfttk 

><hbT&ffl$nT^£Urabe AM9$c (Wright, K. E. et al., Virus Res., 67; 
49-57 (2000)) ^##(1, HNgS©464S.C;468#g(DT5/^^MSA-r 3 £ 

RNA^7 ^ {^feiiffi-r £ £ £#*T#3o 

^^^at^^^-r^(-)iSRNA^^;W7v^^7^--iC43^T«, F 

' fci^x&m ( - ) siRNA ^4)\>7.^>7$-\%, fss n^m^/ ^-mm &m ^ xm- 
^g.-cvj &-&nmf&zi±z> z.nz<kv. mtiffitD^z ?—%mm 

ffi'j>VT^z>z.tJ)mm-ztifco tz&, *§£wiz&^Tmfc?-(D t^mj tit, 
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mmmzmmztifc^ ct^c ^m^jch i^mu 1 1 o^mmm^-rm^ 
wet, fe^w^E^coasjfticjjDattate^^te^^n^vij:^, 

it. SeV P^SSf©86#S(E>Glu (E86) SeV PgSK<£>511#g(DLeu (L51 

i) ®i(D7$;^©§i, &fc\tm<D(-)mmkOj frxfw&noi&mffitiL® 

frfetl-So jyfcWfcteU E86(DLys^<DmM (E86K) , L511CDPhe^©S^ (L511F 
) fc£i>mm~e&Zo tHiaaC^^Til 1197#S<DAsn (N1197) £>&W 
£fc&1795#g©Lys (K1795) (DffiOT^ y Bfc^OBift, Sfcttfi&O (-)MRNA^ 

mfs:z>T^;m^<Dwm-z&z> 0 mx\%, ±Mvtc&5\zm£Z>>f)v--7<DT^ 
;mizmm-?z>z\t?3L£mmift>n%o m&mzte, mm<DSer^(DWM (mm 

S) , K1795<Z>Glu^0«tfe (K1795E) &£;eWKT#§ 0 P)t^ £L3H5^<P^ 
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n^mz±m(Dzmmor^yM (sevic&^TteM©G69, tii6. &&z$km, m 

©A262, G264, ^«fct^K461) KgESS, ^OPst£^C±t2©2ffifi>r©^ll (SeVlC 
*^TttB86*&BL511) ©5t34>fc< t 6**. S 6fcL*fi?Kl±B©2 

^f c , ^ti6>©p«^^i^/*fc«L3t^^^m^^-r^m^mx.^^ 

&«5frr*^tfc«koT, ««rtBftfc«ft«fc«l*^ 25fctt?»lft^il«fc«i 
^£M©P£^teUt^£l#^^^-t£i£^ SAil{5^SrJ:0 

e.OD^^Wtffei^^^tSf (VLP) ©»BJ*»«f Sfca£>fc*«T?* 
-2>^X5t-e^©^l/^^©^T^Wl$!li"^^^S^^>o $ 6 £#5603 Ji* 
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ttmmfr£<DV>t)\'xmL¥ <vlp) mmmm 
auiw (vlp) (Dtkmommu. mwmm&tzfoxm&te^vjfrxt&^x. m 

Aiz&w&mAfe^<D^u^)i<D&T&mffl^zfc®<Dmm. &&zm&? 
mx\iz&\,*xvj )vx&mAisitm&&&<n&>( jizmfa? (vlp) <Dmm&wm 

^fr<D&-F&nM-§rz>r£tbizm^z>vj)ix, ^.rcm&^mxiz^x^ ^ ;u 
^^iALfciK^©^^;^^ (vlp) ©ttta&ttiifei-rsfc^^JB^s^ 
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A)V7^ T/5:fc>-5(-)II^^yA^^-*MRNA^^;PXTfe^ 0 (-)MRNA^ 
^ )V7» itTft fll*.**/^ 5 ^ V V ^ ;l/X£KParamyxoviridae) (Dt>^^ V ^ 
(Sendai virus), zin.— fs y7^)VMV 4 )V7» (Newcastle disease virus), 35 
fc^</fci?r>-r (Mumps virus), M&Vj )VX (Measles virus), RSC^;i/X( 
Respiratory syncytial virus), j (rinderpest virus), 

— r>^;UX (distemper virus), h 5 ^ V ^ ;K*£KOrthomyxoviridae) (D-i 
>y)lsJL>*f*?j)VX (Influenza virus) , ^:/F^;PX£Krhabdoviridae)£> 
7kM&Ofa0k V ^c;^ (Vesicular stomatitis virus), WtMVj )V7, (Rabies v 
irus)^^tf e»n5c ^BJl-feViT, (-)mRNA^7^;VX^^^-fi, <fcD$? 

£ u < «##«5M© (-) 0rna^7 .r d , $ e> \zm £ b < a $ y ^ 

^0J^^V^T#^$fF^b^i(-)$lRNA^7^;i/X{C«, #l;Lfc£ Sendai. virus (S 
eV), human parainfluenza virus-1 (HPIV-1), human parainfluenza virus-3 (H 
PIV-3), , phocine distemper virus (PDV), canine distemper virus (CDV), do 
lphin molbillivirus (DMV), peste-des-peti ts-ruminants virus (PDPR), measl 
es virus (MV), rinderpest virus (RPV), Hendra virus (Hendra), Nipah virus 

(Nipah), human parainfluenza virus-2 (HPIV-2), simian parainfluenza viru 
s 5 (SV5), human parainfluenza virus-4a (HPIV-4a), human parainfluenza vi 
rus-4b (HPIV-4b), mumps virus (Mumps), 43eJ:tXNewcastle disease virus (NDV 
) 75:^fd^^n^o ci;D#?£b<te, Sendai virus (SeV), human parainfluenza 
virus-1 (HPIV-1), human parainfluenza virus-3 (HPIV-3), , phocine distem 
per virus (PDV), canine distemper virus (CDV), dolphin molbillivirus (DMV 
), peste-des-petits-ruminants virus (PDPR), measles virus (MV), rinderpes 
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t virus (RPV), Hendra virus (Hendra), Nipah virus (Nipah) 

>tt&m7&rnt£. Njt^fcowm* CDV, AF014953; DMV, X75961; HPIV-1 
, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128; Mumps, D86172; 

MV, KOI 711; NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, X68311; SeV, 
X00087; SV5, M81442; &&Z$ Tupaia, AF079780, Pit^fcoUTte, CDV, X51 
869; DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; HPIV-4a, M55975; HPIV-4 
b, M55976; Mumps, D86173; MV, M89920; NDV, M20302; PDV, X75960; RPV, X683 
11; SeV, M30202; SV5, AF052755; 3o£.Zf Tupaia, AF079780\ Cjl^JC^^T 
CDV, AF014953; DMV, Z47758; HPIV-1. M74081 ; HPIV-3, D00047; MV, AB0161 
62; RPV, X68311; SeV, AB005796; &<£Z$ Tupaia, AF079780, Mjt^i^^UT 
\$ CDV, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, M62734; HPIV-3, D0013 
0; HPIV-4a, D10241; HPIV-4b, D10242; Mumps, D86171; MV, AB012948; NDV, AF 
089819; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, U31956; &<kZf SV5, 
M32248> Fitted fC^^Tte CDV, M21849; DMV, AJ224704; HPN-1. M22347; HPI 
V-2, M60182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b, D49822; Mumps, D86 
169; MV, AB003178; NDV, AF048763; PDPR, Z37017; PDV, AJ224706; RPV, M2151 
4; SeV, D17334; 33<fctf SV5, AB021962, HN (H^fcteG) Stfc^RCO^Tte CDV, 

AF112189; DMV, AI224705; HPIV-1, U709498; HPIV-2. D000865; HPIV-3, AB012 
132; HPIV-4A, M34033; HPIV-4B, AB006954; Mumps, X99040; MV, K01711; NDV, 
AF204872; PDPR, Z81358; PDV, Z36979; RPV, AF132934; SeV, U06433; 3$J:Zf S 
V-5, S76876 /W<teTi*§o {SU )VX\mB.(Dmt>m £*1T*5 X) , W<D 
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)V7.W& (Paramyxovirinae) (UXHuV-f JVXM (^55^y^>f frXMth 
(Pneumovirinae) {^^.—^u 4 )V7,m^^.XS^^ZL^—^ >( )V 

/t^^^V^^;i'7.^j.^»"fe>^-r^^;i/7.(Sendai virus), X;x— #y 

4)1>X (Newcastle disease virus), $$fz&< ^if^-r )V7* (Mumps virus), fls^ 

«5^JVX (Measles virus), RS^-f (Respiratory syncytial virus), 

(rinderpest virus), ^f>/1-^^ (distemper virus), "trJWI^ 

-r^^x^if^ (svs) , t hA°^>:7;px>if^;i/xi, 2, 3M% 

§C7^;VX-^^D, £0^£b<fcil/Xt!n^;i/XJSI (Respirovirus) (A°^ 
)V7.m> (Paramyxovirus) t^o) \zmf^-< )VX^tdit^(DmU 

hA^-r >y)V3L>^r^^)V7, 1m (hpiv-o , t h/^^-f>y)Vx.>^u-f)v 

X3I (HPIV-3) , ^~>A°5'-r>7;i/X>lf^^;i/7 < 3^ (BPIV-3) , -fe>^-T^7 
^Xttendai virus; T^A^-T >7;i/X>1f ^ 1 MiifeBf \tn%>) , 

^j;^+f-;wi^-r>r7;vx>if«j7^;i/xioM (spiv-io) fr^^n^o 

i?£$c, ^#mf^«, $>£tfA%,mznmt£ 

htzWfc £\Z&mi<T Dim^ (J. Virol. 68, 8413-8417(1994)) 

£ mmf £ £bTi£ffl -r-&;i£ # § „ (-) ^ raster 

iA^^-i^Tinx^O, fi«©fflilT0^ • li^fr^, DNA 
7 ^-X&mfcfc^frSbm&fc^<Dffl.fr&& (integration) femz\t>?3L^ 0 Z.V> 
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it&g&ftM! «fc s i&ikttttfctsi E<D^±m \z%> ft & mmtftk c & z.v> 

D. et al., Genes Cells 2, 457-466 (1997)) <> ft?*/ HflKfiSe»SJ# 

fc^V^^^^^^Xae j ?^^X*fe«A°^er-^>^a)^^ (flexibili 
ty) fcSteR-t©;*^ ^ h^&So SeV>*#^ — ^3fejtfc^£4kb£*_ha»ApJ 

dn*T?©»#K:<koT'fcXi#£nTV>£ (Hurwitz, J. L. et al., Vaccine 15 
: 533-540, 1997) „ 35 fc*lr*JE'$ v <£?djSt£ tT^T© 2 -T&fr*. rffij&8M£ 
J ROC riS^»j SeV^^^-MMJmiteftMOvT 

*t^$nt^5 (Moriya, C. et al., FEBS Lett. 425(1) 105-111 (1998); W000 
/70070) c 
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^ tHH*, <yv arm £ ^ 6 it ±mmimfflgttom<Dmw 

Vsovxm&n. (mmmzmmo&m. hm, p, £fc«Lsa«&£> sa-K-r 

A»C^»>>f ;l/^lC*ViTtt, ^7^;i/^^^^— tt(-)0RNA«^W 
;kX©yV ARM£>^ JPXgSI)&^&5l^, -Tfet)^ 'J * l^^o^ 
-f> (RNP) T^oTJ;^. RNPta, MM*ffiU<Dh 1 7>X7*i?z'a>&M£& 

m-)mmhvj )vx<D5*; arm, nssk, pmsk, ^^cklssk^^^ 

s(-)*RNA^-f ;px^^^-«:, Maeeii©«iu»iB©w*^fiT**:ttfli*b 
mm t.n, 7 a jit, ^z>$ —&m^mm\zm%k b rcm&. i»^^t^ 
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/ARNAiifi, (-)0RNA»>w;^©^^;^S&Ri:*K:RNPS^L, gEMfiK 
;l/XT?£^cDT\ il(DJ;-5^:RNA«^ji^ ; &T>5 1 ir>X^bTn— HUTU 

**#&U ZtllZ^V) #3t^?<D0RF £ 3 — H-TSRNAdSgiJ^©^ hn>£ UT 

mestizo *»w©9^ ;px^*n^^VARNA^ MRNA(cn-F$n^« 
^^©5em*<fcrj^Ag#©e*w&*«ic^s^^^;i/xse»T*5 n 

e»^7>?t>Xfc3-HUTV^o KRNAte, ^JVXfe 

"f-COmmZ'&m-tiM (TbUy^) gfi«S3-HUTW^, 
MI61?&3-FUTV^ 0 SetOftRNAW:, ^^;VX&^co^fc^7^7./K 
*geR£:3~-FbT^T'fc«k<, UTV^<Tt>J;K i?*U^lB»T?tt, MR 
NAttX/S^SSR©^^ fblofc^SlftS^ fc£W*4>fc< tt> 1 
OOieRSn-FUT^feli. A7$^V^^Jl/X©xm^geSi:UT$i 

m&mzi m^-ma^ u ^ ^ i/^-^ h ^UT^ufcft^^fe 

BNSDOCID: <WO 0302557QA1_I_> 
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cfc o mm $ ntc (-) iirna^ ^ ^ ^ ^ - ^ tc s-en^iig l t# e> n-s ( - ) ^ 
. p. m, f, hn, &£z$Li&fc¥J)mtf e>n^>o rm\ P, M, f, hn, ^r^ute 

ux^ury^ jixm NP P/CA M F HN - L 

J^7">^;i/Xi NP PA M F HN (SH) L 

t-f'J^^JVXI NP P/CA M F H - L 
MxJ£A^5^V^;i'7,£l- iParamyxoviridae) (DUX^uV^ (Respir 

ovirus) \zftm-znz>±>?^ frxoi&m.fc^-oM.mmmo^-?^— x<d 

TZtvz/H >#-5fteU NPjgfc^iC-Q^Tte M29343, M30202, M3O203, M30204, 
M51331, M55565, M69046, X17218. PjtfcT^O^Tte M3O202, M30203, M30204, 
M55565, M69046, X00583, X17007, X17008, Mjite^^^Tte D11446, K02742 
, M30202, M30203, M30204, M69046, U31956, X00584, X53056, Fi&fc^lZ-D^X 
« D00152, D11446, D17334, D17335, M30202, M30203, M30204, M69046, X00152 
, X0213K HNit^Rco^Tte D26475, M12397, M30202, M30203, M30204, M690 
46, X00586, X02808, X5613L UHS^fCO^Tte D00053, M30202, M30203, M30 
204, M69040, X00587, X58886£#H© Z. t„ 

<tfej;K &¥£m\z%>^Tm&m.&n—\i~tz>mm$. wM&m.oMB.^t.m- 
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«9#^o *mmz$5^T TDNAJ — ^$IDNA*5 J;tKz:^DNA^r^o 

p , m (Tb'jy^x) , f (^d— , hn (^v^;i/^n>-y 

m^^T^rcmn^^^m<omBi^n^4)i^yyA^mmL'. z.n* 
^mmiz^^m.¥mm^mr^rcmn^vr^^)V7,^^'-n\ 
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v^c^feT^^o mz.it. mmmiztmo^^iz. ^mm^mm^^w-o^ 

\Z¥&£.Z$/^ft teHN«fc^ £ UT 0 , & £ & tc teHNil^ 

\zWLmm^&&mm<Dmim%mr%^&-zmm-rz>z. ens© 

e^^£#y&bT^ ^-(Dnm^fr o z. £-mx%%> 0 cne>©ii^ig^ 
x^^-<Dmm(omxiz^^m^^M(D^ntmmi}^nKi±rj:^it. 

-^SeS^(Di><a-7ieS«iS$t§ etiaD, il©x 

tem&wizmzpmif&^o mz.it. ^^^^©i^n-^iei^ ^j^t 

fcCfcJgfePrt&tf^k* (VSV) (DGWmn (VSV-G) 

miz&i-fz>(,-)mmkVs< )v^??-iz\%. vsv-Gw&ntzzo&oiz. ^va 
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(ommz&K>m&i*nx%^ 0 

)vxmmmiz£%ftmm®i&{&Tt£&z>f£mz. ^nwAnm^m^m 
geK©i-QT^§HNMeK«, mfowmmmx&^^tf (nemaggiut 

inin) flrtt't / -f 55-^— i? (neuraminidase) Sftt©Mt®ffitt^f 

Bg^gpT^>ii<t i bnjfgT^^ 0 mm^icii^^FMe^^^f sett 
ne>©se«fc:wrstiiiRii^ffi*p8e>*:^^ z\thx 
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WZtlZZLhteK. -?V7>m<D&&Ztt-fZ>SeV<DMM&&mWzffi'J>-rZ> (Kato 
, A. et al., 1997, J. Virol. 71:7266-7272; Kato, A. et ah, 1997, EMBO J. 
16:578-587; Curran, J. et al., W001/04272, EP1067179) . Z.<D£5fcM1&fc 
^^-fct, in vivo Itfzteex v\vo\Z&tf&mfc^MXm<yj)\'X'<??~-tV 

\z&^Tmmz^r^mm<Dmm?&m^&z\£iF7?&z> 0 w-mmfc^fe^mm 
-rzw&n&^-F-t&mv. xfk* m^rc\tmxiz^y)^mmwBn^m. 

^-r ;va^^ ^-DNA^state^satA-rs*^**, wah:, -fe>^ ^ 

^^-DNAd&^Tte, fe^^(E)gB^Ii^P8i&(S)g2^J^©^^JC 6© 
mWL<DMMWL*: : fC?Z>WM%:mX*r %££1)m2zV\,> (Journal of Virology, Vo 
1. 67, No. 8, 1993, p. 4822-4830) . ftmtttrVZ* V 4 )V7sV>&M&^ (M 
*fcfl«\ P. M, F, HN, ^i^LHsf) <Dm&£.W^fcmk?>\zm\"?Z>Z\L1fi 

T'f^o mm<»mfc^(D^*mm^&o\z-?2>fztt>, ^^^(ommrcu 
&*>\z.mM. e-i-sbb^j (^mmmm-^mm-m^mmmm 
#*jfAu &mfc^(DmizE-i-smm<D3-—vhtfmwt£nz&?iz-?2> 0 

K«kDi!8S-r3 (BI^&ISS^ W001/18223) . £fc, 3I^?*fA<E> 

&&zm^<Dm'&<DmMmmz&Qm%i^v * 

BNSDOCIO: <WO 03025570A1 _l_> 
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JVTJC&^TfcJU M A&W&ty j j\,xtf / &<D*fi7-j yilRNACD3' SgCiSHS£ 

5t^»a^©±^i (^-(i-xmiz^xm'm) ^rc\tMm^t?m^ 
<z>mt£2£s ±^mm (^jj^j^mf/Aiz&^xz'm) \zm\-r%z.hj)W& 
bvi 0 m\z. WA&m&^tf^j^mwkcDvmzmi^uz (mtkmv 4 )vxoyy 

mm&<-&z>o ftmmfc^(Dmm*{&<m%.z>fr®\zu, mxu^^-^ymo 
m.%s'm. -rysi^m^m^^jvxyyAiz^xmmBi^fDT^i 
miz&^TmmfcTW mm^m , ^rc\tim^(o±m (*jj^j7m\z& 
^-cmmfc^w mm^m iz^m^^mx-r^o z\<d&o\z, ^*3te? 
(vmx&mit. mMfc¥<Dffim.<D$mm&%z>ittt>\z, ^feifo^^ji/xie 
m^n-^ir^m^t(Dn^t>^mmtt^m\zm^.mm-t^c^x^ 
%>o Mx-it. mtimy * jix^p ?-<D&mz&z>mAmfc^(Dm5£m*m&$: 

\z^n^w\m.^(Dmx^m^^^^^myy^(Dtii^^<5'mizmMvrz 
mwmp£iffip}&%jm<Di&^'b<Diz~rz>fe£VT, mxwj kt.^zz— & 

#|£LTJ3:, *tefeit^?#. (-)mMA04)VX^P?-(D*fi^-4 7*mtf;2±tZ 
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So 

(-) urna^ ^ ^ ^ * —zmm-rziz mn^mmmm \z&^x (-) mrna^ 

^;^©^-VARNA^t?RNPOS^^S^:^^;V7.^a», "T^t^N, P, 
&£m,g&5t<E>#:£T> (-)^RNA^7^;VXC0yy ARNA^n— F-T&cDNA^ife^ 

t>7i) ^^$itTfe<fc<, feS^te^i^V^II (^^Mlfil^^- 

mzU, ^J^^^M^^<hbTT7 RNA^U^^--tfM^@a^iJ^fiifflU, MRNA 

&\Z£DmmiZ3'mmK>mtE?L2>£5lz-rz>Z.Zi&X%Z> (Hasan, M. K. et a 
1., J. Gen. Virol. 78: 2813-2820, 1997. Kato, A. et al., 1997, EMBO J. 16 
: 578-587 RZfi Yu, D. et al., 1997, Genes Cells 2: 457-466) „ 

m&l£ft&Mfc^&&T&m&m%-±>^ V << )V^^^~U, Hasan, M. K 
. et al., J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al., 1997, EMBO 
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J. 16: 578-587 Rtf Yu, D. et al., 1997, Genes Cells 2: 457-466<©fBSWP 

-r ^>cdna^s@2^ij© * icNot i«f»»ft^*na«'&H:, 

, NotIg&&£^J£>Bfc3cbT:fe< Ct^jfSl^. B W^fc^Brtf- 

K«8MS:gcggccgc§#inU $ &C^-©3* y— Sa^Jt UTftt© 9^ 

9 6 ©fgk^in^^om»«r#inb, 2 e» \z*<dz' mizffimvcwh 

CTT) SgftU ^©3 , #JiCNotI^B|5^^gcggccgc^#iOb^ $ £> ^©3* fllfcfi 
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iHX^cS^irf (^fc>$>3 r6©JV— (rule of six) J ; Kolakofski, D. e 
t al., I. Virol. 72:891-899, 1998; Calain, P. and Roux, L., I. Virol. 67: 
4822-4830, 1993; Calain, P. and Roux, L., J. Virol. 67: 4822-4830, 1993) 

' -CTTTCACCCT-3' (Effltt : D « l@3?<J©*BMil@E?!K L> < «5' -AAG-3' , 

Emmommmmn, v < ^s* -tttttcttactacgg-3' <mmm&:2) , $e> 

^J&tU 3DNA©3' ©*^i:i"^o 

PCR&, 0d*.fc£ ExTaq^U^^-if (MMfe) 
t^T^So «F*b<ttVent^U^7— tf (NEB) , £ W£ b <tePfu#U 
-if (Toyobo) &JBV>TfrV^ ««UfcgW»fM-ttNotn?^bfc^ 

->^-r&<> t&^7x$ H^^^-^^T^Noti^icit^ifxu, sa^tft 
m^m^.-fe>^<^^;^drVAcDNAT*n^ xsfcge*©^*- 2 ! 6 

CT*Bg?"<5 (Yu, D. et al., Genes Cells 2: 457-466, 1997; Ha 

san, M. K. et al., J. Gen. Virol. 78: 2813-2820, 1997) . i^Notl 
®IPga5^^*i"?>18bp©X^— Un (5* - (G) -CGGCCGCAGATCTTCACG-3' ) (MB 
3flJ#^t: 3)' 9U—->#*nit*L>&4t> J )V7*>f J kzmk ( P SeV(+)) © 
,j_^_^jiNiaS^3 - K-r^0RFt©KJCjf AU ^;i/^ffF^^^Jl/X© 
7>WAI (antigenomic strand) 4*©SSPIf U ^If-r ASfi&'&tr^ 
KpSeV18n> (Hasan, M. K. et al., 1997, J. General Virology 
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78: 2813-2820) „ 

QuikChange™ Site-Directed Mutagenesis Kit (Stratagene, La Jolla, CA) 
Jltluck!), tt^riWBjWffiTS fc«$J$cb£: (-)itRNA^ 

(-) sirna^ >r )vt.s<>7 ?-<Dm&fimzmm-T%>r£#><D. (-) iirna^ 

W^tg^T*fem^b^m^^(-)^MA^^;i/X^^^--©^3t^^ 
ifflts&feo, k^^^— K-rsDNA<o^fflk:iii-rs. ^Jk* 

^^^-DNA^e>©^^;PXOmi^«^©^^'JfflbTfr5 ££#T€r5 ( 
BIS£HW97/16539#; SB5^M97/16538#; Durbin, A. P. et al., 1997, Virol 
ogy 235: 323-332; Whelan, S. P. et al., 1995, Proc. Natl. Acad. Sci. USA 
92: 8388-8392; Schnell. M. J. et al., 1994, EMBO J. 13: 4195-4203; Radeck 
e, F. et al., 1995, EMBO J. 14: 5773-5784; Lawson, N. D. et al., Proc. Na 
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tl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et al., 1995, EMBO J. 14: 60 
87-6094; Kato, A. et al., 1996, Genes Cells 1: 569-579; Baron, M. D. and 
Barrett, T. , 1997, J. Virol. 71: 1265-1271 ; Bridgen, A. and Elliott, R. M 
., 1996, Proc. Natl. Acad. Sci. USA 93: 15400-15404) 0 Z\ftt>(Djjmz&t) 

m^m^(-)iiRNA^^;i/x^^^-«> (a) (-)mmA^^jv 

(b) M«fe^Vi^M«^^#e»n^: 1 >^;i/X^^^-*^:^©R 

, j £(Dmm±mfrzvj jvxm.^mwr^x.n. iz^^mitT^zt^x^^ 
, £ e> {-x@ (b) ^^{.iTx^p-y^e^^tr^fc^^nfe^^;^ 

32 < CSfc«^nOTTfTO Z\ tW^UV^o 

jw^-mmom^mzm^^nrzmm^^m^m^rcit^ftiimm^mm^: 
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^;WWfflJir?fS5!£l±3, ^;t/7>y/A£n-F-r&DNA (^^-DNA) 
^rVAOY^t^i (^^>^^flRNA) £tzteJ£<Dmffim (#vx^flRN 

a) ^-Htwso *%^jymwhtti$ :! t<Dmffim&n--v'?z>v 

M^TTfu^—^-CDTmzm^^. T7 RNA # »J ^ 7— if £ J; DRNA^K^^ 

u d^^^'t£<D^^i,^«^#i4^^oDNA^^^m^^^^^> ®mm 
ommmiz, mA^i)my)m^ibn^mz±^^mm l /vv7\zx-Dxmm 
mzmrtz^mtsL 

ditTft m*o b7>z7^t7isB>ummm'T?%z> a mms* dotma ( 

Boehringer) , Superfect (QIAGEN #301305) > D0TAP, DOPE, D0SPER (Boehringe 
r #1811169) teE&WiVf&nz. bt(^J^.«'J >^Jk>»)A£ffl^fc h 
7>77i^>3 >&i>mi/f C^^td.fcoT^rtfcAo^DNA^^/h 
II&fcSlB&SftS;^ MP^^fe+^a^DNA^A^^t^ftl^nTV^ (Graham 
, F. L. and Van Der Eb, J. , 1973, Virology 52: 456; Wigler, M. and Silver 
stein, S., 1977, Cell 11 : 223) „ Client J: tXOkayamate h 7 >X 7 t—&M<D 

mmfczmtv. 1) mmh^mm^y^^-zyn 2~4% co 2 , 
35"^ i5~24B#ra. 2) DNA^a^i Dmm<D%(D^mmm<\ 3) vcmmm* 

OWAm&tf 20~Z0p.g/ml(Dt^mMfctkm-t) i & i =>nZ>2im&l>T^Z> (Chen, C 
. and Okayama, H. , 1987, Mol. Cell. Biol. 7: 2745) 0 ©(Djjmt. — Mf&fc 
h7>77xi7->3>tlbTU5. *<teDEAE-^3rX (Sigma #D-9885 



HI I 

WO 03/025570 PCT7JP02/09558 

48 

m.w. sxio 5 ) MWL&jftmowKmmttrmMv. b7>z7^#~>a>&fto^ 

?A&&M&&rz®lZPU&3r>&-hnz.Z>Z.Z:%T°%Z> (Calos, M. P., 1983, Pro 
c. Natl. Acad. Sci. USA 80: 3015) . @©;£&«:tt&^?L&£Bf fcCtlS^T 

Alzlt, b7>Z.yx.S7 5/3>M.M&MVT^Z>o ttfMlZlt Superfect Transfec 
tion Ragent (QIAGEN, Cat No. 301305) , $ltzfe D0SPER Liposomal Transfecti 
on Reagent (Roche, Cat No. 1811169) ifim^&tl&ifi. HtlSCftHS^tl^U 

cDNAfr ZOVsOlX^Z? — ©Sl^l^ftW \Z teM 7U&k<D&^\Zh Tff 5 

24^S6^SSE<0^7X^y^yU'— h*fe«100iDB^hUJIIl*T?, 10% ^ 
Jte^Jfe»aTC)43«ktf£t£'»K (100 units/ml 5>U >G*3j;tKl00/zg/ml Xh 
l/^h^'») £^£T m'J>&mi&M (MEM) £JB ViTI^J W»*3lQHBI&«cLLC-MK2 
^70~80%n>^;i/X> lAtg/ml psoralen (V^W 

» UVM^S^20^MSTTffi^bfc. T7#U*9— • ££fBm-£»& 

^_«7^~>-7^^;W7.vTF7-3 (Fuerst, T. R. et al., Proc. Natl. Acad. Sci. 
USA 83: 8122-8126,1986, Kato, A. et al., Genes Cells 1: 569-579, 1996) £ 

'2 N\smffi.xmm-£itz>o v^uxDmum^^zsmmmmmitm^mm-r^z. 
t^T?#§ 0 mmmm^ 2~6o#g, £vt&&v<m~20u.g<Dm. : ?j&!&f&&& 
T$.fcmn£: vit®&%.± >y-i # ^ arna& - f-t £dna&, v << 

)i^xm(D±mz^m^b^y^\z^mr^^)^mBn^m'r^^7,^ p 
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(0.5~24Mg©pGEM-N, 0. 5~12 w g(Z>pGEM-P, &ek£A). 5~24#gCDpGEM-L, £ K) 
$F£L<te#J^&lMg<&pGEM-N, 0.5#g<E>pGEM-P, ^fe«kZXl gtf)pGEM-L) (Kato, 
A. et al., Genes Cells 1: 569-579, 1996) i^fcSuperfect (QIAGEN&) Srffl 
VifeU^7x^'>3>j*^<kD h^>X^x^->3>i-§ 0 n, P* 43<ktKL&:3 
-FT£3&S^*-©*Jt« 2:1:2 tf^ilW^K, ^7X5 Fftte 
, 0iJAk£l<-~4Mg(E>pGEM-N, 0.5~2Mg^pGEM-P. ^3i:tXl~4Mg©pGEM-L©^-rai 

00Mg/ml«»U7T>t!'» (Sigma) h 5s>75\i J ~> H (AraC) , J;0Kf 

*L<^40^g/mlCDvh5/>y^t:V5>H (AraC) (Sigma) (D#.£^tyMil^ 
©MEMTi^U VP^~704)VX\Z&Z>MMm&&m'P\z£E#>, V-OVXCD 
®Um&m±\Z~?2>&5\zm#\<Dm.mmm&WLl£-?% (Kato, A. et al., 1996, 
Genes Cells 1: 569-579) . b^>X y^^i^s >j&>S48~72l$|HI@£gi£i^ 

?|^LLC-MK2«(C h7>X7x^y 3 >UT, ifflJteK:43frSMSaH©J^£E©te 

^.mmmcommmizmmvxmm^^mm-r^o mmiz&i-t ^um^nom^m 
r^mn^mmmzmm-r^^Tx-mm 3 ~ 1 BWz&mm*mm-&o 

^^v-At^Etmzm^^m^^:xmm\zmxr^z\^-sjmx$>^ 0 m 
fcmzit. m*<Dh?>x7 3L?z/3 ymmmmx^Zo mxu, dotma (Roch 

e) , Superfect (QIAGEN #301305) , D0TAP, DOPE, D0SPER (Roche #1811169) & 
fe~C^& (Calos, M. P., 1983, Proc. Natl. Acad. Sci. USA 80: 3015) » 
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s«fc«u x>^n-y®e»*5ss*rsLLc-iiK2iaiiasb7>^7x^^a> 

5§g!T£LLC-MK2tt&;:fiJiU «IHJ!aK:fettSMSe«©^lE©«T*«:tt^^* 
t$>-C^Z> (ffl^W## WOOO/70055 WO00/70070#flg) „ _k 

^^ummm^m^is.r^im^wmmzmmr^^T-vmmv, U3B 
jknmgm&. (ha) saj^f s c £ k <t d ftjrr s z t^-ctr §• ha« r en do-poin 

t (Kato, A. et ah, 1996, Genes Cells 1: 569-579; Yonemitsu, Y. 

& Kaneda, Y. , Hemaggulutinating virus of Japan- liposome-medi at ed gene del 
ivery to vascular cells. Ed. by Baker AH. Molecular Biology of Vascular D 
iseases. Method in Molecular Medicine: Humana Press: pp. 295-306, 1999) 
\Z «fc_0 S Z fcfltT? #S o 2gA b#£T7# U ;* y—Vftm *7 # 3/X7 # Jl/ 

x&m3kTz>rc&\z, nznrcmmuft&m&m®. wz.mo* m) it, » 

4§£i±£££^-e#So UttMBtt* 3 lsl±il^j&r #<=>tl 

mWL-ZntcV A )VX<DJimfe. MTtfcfCIU (Cell-Infected Unit) 
fitmMMteHk (HA) <D$m3r& Z\ t tC«fc 0 S^t* <§> £ (WOOO/70070 ; Kat 

o, A. et al., 1996, Genes Cells 1: 569-579; Yonemitsu, Y. & Kaneda, Y., H 
emaggulutinating virus of Japan-1 iposome-mediated gene delivery to vascul 
ar cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. Method 
in Molecular Medicine: Humana Press: pp. 295-306, 1999) «, GFP (M- 
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Z\£tfT»&Z> (WO00/70O70) „ 

w^5ut^t^, znztDMmizmmtsi^y^ti-zfw&M&^mz 

i±&ZtX, ^OgfiS^xMa-^^l^^-fMef^dife 

jiz^z?— &5€wnmizmmisi*. fflmz3siiz>Mm&M<£>m&<Di&T%.tz 
mfttk -^nm. w izmm-r z> ^#TTt^ ^ — ^mm-r^z.t^x^^ 0 mm £ 

^ofe^7^;i/^^^^-cDM3i^«IS^ii^$nTV^ (*M£j|§, (1993), r 
, pp. 153-172) „ Mt&mzte, MiH ^jf#£^§§JcA*l9~12Hra 37~38 

frzw* )\s7i^£7?-(Dftm • wm*i%mz$t-?Tnoz:t&-c%z> (mi^m 

A, r^^;i,xil^7°Pbn-;Wj , 7 *#, 531^, *>^j,H£n---%fc, pp. 68- 
73, (1995)) „ 

h^wick^ M^i£mmz&w&mmn<Dm&timT&fzmn&?%ummg: 
^mm^^nr^%K^^{~)mmK^^)v^^^-^n^^^\z 
(a) m(-)mBNA^^)^iz^T^^9-^^mwkmrzit^(Dm^m. ( 

j§& (a;wi— mm) T^^ii^xs, (b) M«fe^>vn^m^et#e>n 
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o *mmtz&\,*T\z, mznin (to ^^§^*^^s.^t^^o, ^03 

<1> M^M(-)^RNA^^;VX^VAcDNA^^mi^7°^X^ F©fitlg 
NA£ttlf£T<l>o Ma^T©Jb^<tOT^©^VA§n- FT^DNA^PCR^J; Dii 

>t:^— if \z & ^m^=fM^mmmn^n^^v \zm.Wr^nr^y°yx^ hpcaln 

dlw (Aral, T. et al., J- Virology 72, 1998, plll5-1121) (D=L~-^7^ h 
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(FBS) v ^n->U>G^-hU^A 50#ffi/mK 43<krX* hK/hT-rs^ 50#g/ml 
SrmjDbfcMEMTSTt:, 5% C0 2 Tig*-T3o Cre DNAU 3 >tf:J — iffC J; DMjtfc 

(mammalian trans feet ion kit (Stratagene)) Kl<fctK M%KD7 0 \n >n- ;Wc 
«o TLLC-ffi2»UI&K:«e^*A&fT 5 . 

0S;*U& lOcm^V— h£fflV*> 40%n >^;PX> h^T^WL-^LLC-MK2aBJig{C 
10/ig©M^y^X^ P%h : 7>X7x.t7->3>mi. 10ml ©10* FBSS^tTMEM^f 

£«#*U 10il#Mfe£ff»& 10cnp>*-l^5*fc£JB^ 5ml Itfic. 2ml 2ft, 0.2 
ml 2*fcKlS$€r, G418 (GIBCO-BRL) £1200 #g/ml£^m 0ml ©10*FBS£^tfMEMig:Hfi 

«c©SlR*ff 3o ^m^ii9^WbT^^G418^»#^-r^«^P-n> 
^U>^Sffl^TlH|iRrs, ©iRb^^D — >tel0cm:7>— hT3>7^X> 

rt—nmt, mmiz¥mfci L ib^w?z>ztiz£v, ^^zsm^om^^m 

BNSDOCID: <WO 03025570A1_I_> 



WO 03/025570 



54 



PCT/JP02/09558 



umsn<D$£%immfe, mm^6cmzy^-u\zxu>y)ijL>h^x^^^tc 

m%&* 7*fJ*?4 ;WXAxCANCre £^ (Saito et al., Hue I. Aci 

ds Res. 23: 3816-3821 (1995); Arai, T.et al., J. Virol. 72,1115-1121 (199 

8)) \z&x>. &$lv<\z moi=3 m&xmmz&xns. 
<3> Hx$&j )V7.onmmmsm^ 

^^(-)MRNA^^;i/X(DRNP^A^^^^^^n^Vio RNPOaHAteU U 

mm&&\z& ms\)w^—mmzw?%Mx-Tz> z t^x^z* $>^m. 

;W\'-«l*n!\ ^VARNA^^$ii:> N, P, :fe££ft®6K©#ftTTRNP£§T 
^(C^j&S-fcrC&J^o M^M(-)0RNA^7^ ;PX^V i^cDNA^eom^A.^ 

^x^^-omtj&te, jMfctfj^teu (a) (-)mMk*yj )vx\z&$z-?z>. 

-ts^^-dna^ np, p, 4o0:m.MaK^^-rsm e\;w\°-»&) X& 
^$i*£x©, (b) ^BS$>§^«M«^e>t#e»n^'>w;i'X^^^-^^ 
^©RNP^^SAbfem^, mnm&&^te&MxmM<Dm&mzm.&&%i 
ntcumfcT&mm? ^^frTTiSib, ^©}g*±?i#> e ^ ;v;ai^£iei jr-t 
^xn, \z£v mm-rz z. h&x^z> B *mjuz&^xte, mzjug (b) \z& 

izB £ b < te33t;^T, i^SK }3:32 < C^fe te^n^TTrfr 5 £ £*>W * b 
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tm?M&*ftt>i*&ct7!)^mT&%z.tmmvfr a xm (a) ksshtnp 

^t>) , ^;w^-«Tfg:§i$i±T%j:^ (mm&mm) = (b 
) T»m^zmfcttm&mz®.&&mntzmm*xm (a) ci&^T^fflT^;! 
£s>Bjtire&3o i§ (a) -r^$nfcRNP$x@ (b) <Dmme>MA-rz>\ziz 
. wmtxM (a) <^«^<t^giii^ic c to?K#L, z\n&xm (b) 

7—M\Z&X>>f J ARNAO^^frtD-e-^^fc^ LLC-MK2 «£5X 10 6 eel Is/ 
dish T 100mm ^hUlHCfS^ 24R#p B 1ig*^ V 9 U > tStSi^t (365nm 
) T 20 ftmmmi'fzn RNA^U^^-if^^-r§U3>t*^>h , 7^>'^T 
^-f^T. (PLWUV-VacT7 : Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83 
, 8122-8126 (1986)) Iz^l^l: 1 mfflm%k£"&Z> (moi=2) (moi=2~3, &m\Z\* 
moi=2j&*JB^€>*l<5) , V? ^~TV J )V7,^omtVm®M\Z\&, MX&nVyh 
/V^^5^.-mmm^nTz UV Stratal inker 2400 (#^a^#-*§- 400676 (100V), 
7h7^y->t, La Jolla, CA, USA) £SJV^ 0 £BJJ&£ 3 IhI^#L-T^6^ 
/ARNA^^T^y^X^ h\ &<£OT, P. te^ZAWtem (SiR^tMSSK 
#%) S^-T^y^T;^ K^OptiMEM (GIBC0) fcMIU SuperFect transfect 
ion reagent (1 /zg DNA/5#1 <D SuperFect, QIAGEN) ^XtlTUGV, ^STIO 

frm$cmWi> m^&oizw FBs^troptiMEM 3mucAn, mmizmmvTmmr? 

%o ^rVARNA^^-r^^X^ b\ ^^^n^tlN, P, L, F> 4o 
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<Dmmzh7>X7^# bUTfcck^o ^7X5 HOiitil #!l*.te£]llf£ 6:2: 
1:2:2:2 tTZ> Z t^X'^^znizm.^nU^ 0 3 ~ 5 « 

]fcm£^£&^MEM T21eJ^U ^h^>j8-D-T^kV^^/^F 40^g 
/ml (AraC, Sigma), h U 7.5Mg/ml (GIBCO) ^^MEMT24~70NfPb^« 

"T^o &J8.5X10 6 ce\\s/aish&tzV\zm&&WM5£%i-tZ>nm (M^\ 

;Wt— MBS) £fiJIU 40jtig/mL© AraCS:^7.5jtig/mL(DTrypsin^^tJMEMTjE 

Bre37 < C-ei^*bT%<t^„ ^Itl^OMSrlHliKb. h SOptiMEM iZ 

mmT^ (10 7 cells/ ml) o &mmM%3®mK)MLXUiiotection reagent DO 
SPER (Roche) tm^V (10 6 cells/25 u 1 DOSPER) ^UX15ftMcWVrz&* _kfBT 
=L>tfl>fc.M$gm.'\)W^'-Mmzh^>X73it7>'3> (10 6 cells /well 1 
2-well-plate) U sfcm&S£?3:^mM (40^g/ml AraC, 7. 5/ig/ml Mlt/v^ 
^tf)Ti^*b (»^b<t»^T?) , ±tS^imRt-^>« Z(D^, Lippofecti 
on reagent DOSPER &£<D ^7>X7 ai^S^a >t£^ (Derate Die h7>^7x 

^m^mz^nu. ^ww-i fr^zz-fe. m« ixio s cium 

£U:> ^Kfi 1X10 6 CIU/mL^_b, <t!3^L<« 5X10 6 CIU/mL£Ui, <tD 

£?£b<te 1X10 7 CIU/mL£A±, iOJftKtt 5X10 7 CIU/mL^±, 

<\$ 1X10 8 CIU/niL£Ui, <J;J9£F3;b<te 5X 10 8 CWmL&±(Dt>ffiiXy J )V7,M 

&mm.<DMMftmwzM&2&&z£tf*smT*&%o v<< jixcotim^ 

m&£tfmzmmv>^mz£Dm\mTZ>ZttfT'ZZ> (Kiyotani, K. et ah, Vi 
rology 177(1), 65-74 (1990); WOOO/70070) 0 

uxikm (- ) mrnkv ^ ^ ? ; A cDNA ^ % n^g^ r> ^jix^??- &mMf& 

Ut>%, (a) (-)HRNA^^;UXlCfi5l5-r^>, UMfc^ltXtkVt^tf^J 7*mR 
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&n) ^mrr^mu (^v/i-awa) t^$#^x^> (to mmmt. m 
, (c) ^i§^e>mttm^^^t-^xig, (d) mmmm&m&mznfr 

(e) K«r*±fli3^e»^>f jvxm^ienK-rsi^ *^tf*j*T?»*. x 
m (d) te±fB©te&&#f£Tfr3 c: v*. 

jt^y / aim x^/jn$ < & r> im x©^*v^*3t^?*fiy#-r* - 
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^-r Fmm^x^jis&m^ttm (#^1662-30752^*, #^62-33879^ 

M. :fe<fctf*fr&ll862-30753#£gg) , &&Z*7=i-xm8t£ti&m& 
*©^l«»fcK*$ii-*^rS (WO97/32010) 

zumMznttv* jvx^&f-tomttfem^nmmiivxttis &m (in vivo 
) &&z£.&mm=?mi, mm (ex vivo) nJs-\z&%>m.&?$mw?n<Dftm 

^^^^-$^S^«*^»U>Bfe(i«fffeS*4fc!K (PBS) &£T5tt*&3RLTia 

iSftttsc^Tts. (-) WA^-r;i/x^^^— ^H5PTJSM$it^^^ 
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^^-(D^mu. mm. mm<D&m. mu 

?-m*fr*V<mW CIVM\frt>miO li CWmU J; ^0£L< fii&lO 7 ClU/ml 

^ e> i o 9 c iu/mi , m * b < i*m i x i o 8 c iu/m i ^ e> m x i o 8 ciu/mi ommfa 
^feDcos^a« 2xio s ciu~ 2xio 10 cimm^v<, n^mmt, immft 

B\ tK -y-;^ t:y>\ o?6£iT©ia 

^L<fc^^;^«e^^(D^^A©^^i:b^^r§llfc^l.7fc^ 

m 3 fcju SeV18+/AF-GFPlfe^^iSeV18+/MtsHNtsAF-GFPSrFSa ; £:^^T'5 
« (LLC-MK2/F7/A) fcj**U MXl&ZtZKX 6 Bmtt*ft0GFPm*w?JH 
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04te, SeV-m&&WM5£m?Z>mm (LLC-MK2/F7/A) KIOUT, 32 e Cl£^fct 

b i o 1 1 i ngx^mmmizmm vr^m^-r^m^fr s <, 

m5U, LLC-MK2MtCSeV18+GFP, SeV18+/AF-GFP^V^iSeV18+/MtsHNts AF-G 
FPSrm.o.i. 37r^L32t:, Z7X:^msX:i:mmV 3 B^CDGFP^^-T^ 

06«. LLC-MMJimcSeVlS+GFP, SeV18+/AF-GFP^^«SeV18+/MtsHNts AF-G 
FP^m.o. i.3'Zr^L32'C, sm&WttSXlxmmLMmmzVy^V (HP# 

o 

07«* LLC-MMJ^SeV18+GFP, SeVI8+/AF-GFP^^«SeV18+/MtsHNts AF-G 
FP£m.o.i.3-«^U 37ri?iS«2 a'&<Dmm±m-&Zfmm&®WVT. 1 lane 
^06 well plate^#lwell^l/lOffiS*^ffiV>T, ^M^^fij^L^ Wester 
n-blottingt^D^fc, «^<J:0^;1/^A-^^ (VLP) riCMSSO 

0 8 {2, LLC-MK2«(cSeV18+SBAP/AF-GFP^^ttSeV18+SEAP/MtsHNtsAF-GFP 
£m.o.i.3-mi£U 1^1112, 18, 24, 50, 120fgP^Jci*>y U >^Lfcig«± 

0 9 LLC-MK2MI§{CSeVl8+SEAP/ AF-GFP^^«SeVl8+SEAP/MtsHNts AF-GFP 
^m.o.i.3-e^L, mm24, 50, 120B# Wmz. J &yf U >^b^*±^f<DHAM 

HI Ott, LLC-MK2«ffljatcSeVl8+SEAP/AF-GFP^lrittSeVl8+SEAP/MtsHNtsAF-GF 
P£m. o. i. 3TiiL, «it5H«fc-9->^U >^&**±i*fcotvc*i&fe^ 
;k*&lsPKt^ l lane^D6 well plate*&*l¥ell#<Dl/io;fflMS*§JBtr>T, irEM 
^#:^ii^L^Western-blottingtiD^/fc^^;i,^A-^^;^^-r 
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011(1 LLC-MK2, BEAS-2BJ^«CV-ljtt{e: SeV18+ /AF-GFP^V^iSeV18+/ 
MtsHNts AF-GFP£rm. o. i. 0.01, 0.03, 0.1, 0.3, 1, 3, 10T«fcU JftLtf£^£ 

^^^c^fiioa; FBS£#irig}r«*u i»$tt^^i©i^i«3 0 

mz, m ms&^wgm(Dm£>nmm6 amz, mm^\zm^tirzimmf)^ 

@12H LLC-MK2MlCSeV18+GFP, SeV18+/AF-GFP^teSeV18+/MtsHNts A 
F-GFP£m.o. i. 1T«&U 32t), ZlX^J&^msWmmiy , t£m2U'&\ZffiMffi 

Ml 3(t A-10^fCSeV18+SEAP/AF-GFP^Vi«SeV18+SEAP/MtsHNtsAF-GFP^ 

m.o. l i -?mmv, wwn^mi^-agmv. ®m\ uwzmmfc&&zt$m$i 

014J1 A-10^fflMfcSeV18+SEAP/AF-GFP^^^^SeV18+SEAP/MtsHNtsAF-GFP^r 
m.o.i. 1 T«feU 32 < C!fc^f3:37 < CTi£*U ig#2 Bmzmtri&&£Z$in.Wffi 

■?3fMT*$>2>o A-10»KlSeV18+SEAP/MtsHNtsAF-GFP£m.o. i. 1 Si 
mzm'\^om&^UM-^^>^U)V\i^y (colchicine) F (col 

cemide) tefe^m ImM \ZfSi £ <£ 5 IC^JU b , 32 < CT?ig*bfc 0 ig*2 HiBClinM 
m#:S:^SiHN$T:^^ftiffl bT&<gB&fi£fr^ #£u£l/— tf~^M^?U^ bT 

b fefefi msmm. & comm^m^mm b^o ^ ^ i/^-ae#:®#t^ bfco 

"T^T^^o A-10«^SeV18+/AF-GFP^l/^^SeV18+/MtsHNtsAF-GFP^m.o. i. 
1 TJg^U StlC«/hf©tl^|itlt$l> colchicines^ 1/iM (Cft 
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^^JPX2^ffiSli^<7c^^^-r0Tfe^>o TdFj fc£SeV18+/AF-GFP, TP86 
J teSeV18+/P86Lmut • AF-GFP, rpsilj fc£SeV18+/P51 lLmut • AF-GFP 

g:*^-tmT?$>%o rp86j }£SeV18+/P86Lmut • AF-GFP, rpsilj «SeV18+/P511 
Lmut • AF-GFP, TDFj teSeV 18+/ AF-GFP 

02 0«, P*3ckI^L3t^«M^Wr§F^SSeV^#AbfcCV-l«t^ 
tf^m-AmfcT (GFP) £f§5iT&mSSc©«;£^T0T&£o rp86j teSeV18 
+/P86Lmut • AF-GFP, rps 1 1 J k£SeV18+/P511Lmut • AF-GFP, TdFj &SeV18+/A 
F-GFP ^tto 

tt&mxmfc? (GFP) (Dmm^TWM-e$>^o rp86j «SeV18+/P86Lmut • A 
F-GFP, rpsilj «SeV18+/P511Lmui • AF-GFP, r AFj teSeV18+/AF-GFP, 
To 

MAMfcT (SEAP) ©5g3g^^;i/©j#iHStt^-rBlT?*S. TNCj 
A^frfr&V^lfeOT,, TdFj teSeV18+SEAP/AF-GFP, T P 86J &SeV18+SEAP/P86 
Lmut • AF-GFP, r p 5lij teSeV18+SEAP/P511Lmut • AF-GFP ^^To 

^^;i/X2^mSrP^fe^^^-r0T?2fe^ o TdFj «SeV18+SEAP/AF-GFP, r 
P86J teSeV18+SEAP/P86Lmut • AF-GFP, r P 511j teSeV18+SEAP/P511Lmut • AF-GF 
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p *m-. 

mfamW&&ffi y <frB%:&m~?m-e&Z> e rdF+SEAPj &SeV18+SEAP/ AF-GFP, r 
P86+SEAPJ &SeV18+SEAP/P86Lmut • AF-GFP, TpSll+SEAPj teSeV18+SEAP/P511Lm 
ut • AF-GFP ^^To 

H2 5tt, «t zmmfe^izu&m^&^m £ w v , ^^\z?^^xsim^iz 

i2 6tl M/rafc^C^!^<[«f|, P/LS^(C^^WT^F^^SeV 

EJ27te, M/HNite^(Cl^^tt^> P/L«^C^^Wr?>F^MSeV 
©^^;l/X2^m^P-<fe^^-r0T^^ o TdFj teSeVl 8+/ AF-GFP, Tts 
J teSeV18+/MtsHNts AF-GFP, l"ts+86j teSeV18+/MtsHNts P86Lmut • AF-GFP, 
rts+51 1J teSeV18+/MtsHNts P511Lmut • AF-GFP 

S2 8it u/wm^\zumm^mm. vAA^iz^m^m-r^x^msev 
(Dm^Mm^m^tc^^'tm-r&^o rdFj ra:sevi8+/AF-GFP, rtsj m 

eV18+/MtsHNts AF-GFP, r ts+86j &SeV18+/MtsHNts P86Lmut • AF-GFP, Tts+5 
11J fc£SeV18+/MtsHNts P511Lmut • AF-GFP <£^T. 

&Z>o TdFj teSeV18+SEAP/ AF-GFP, l"ts+86j teSeV18+SEAP/MtsHNts P86Lmut • 
AF-GFP, Fts+51 1J &SeV18+SEAP/MtsHNts P511Lmut • AF-GFP 

S3on u/mm^^z^mm^'^m^ ?/m^izmm^-r^?^mse\ 
w^mfc^igmm) ommmm^mmmizm^rcmm^-rm^^^o rdF 

J teSeV18+SEAP/ AF-GFP, TdF/ts+P86Lj fc£SeV18+SEAP/MtsHNts P86Lmut • AF-G 
FP, rdF/ts+P511Lj fciSeV18+SEAP/MtsHNts P511Lmut • AF-GFP 

H!3 lte, EGFPS^^WT^M^^SeVyyAcDNAO^X^r-AS^-rS 
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A£^-T0T£3o 

03 5(1 ^n-->^bfcM (M*) ia§SllflSt5»|^^T, Cre 
DNAU 3 > t^-if ^^t-^M^^T^y V^JIX (AcCANCre) W 
es t ern-b 1 o 1 1 i ngid J; SMRtfFg 6 ©¥5»l$&^Jt®E£5^r^T& £ . 

i3 6H ^\;W\°-TO (LLC-MK2/F7/M) ^ u— >tl8Rtf#62£/BV>£M$^?@ 
SeV (SeV18+/AM-GFP) <£>«^ ;P^?5*l***-rW"T?*-5. 

03 7(1 SeVl 8+/ A M-GFP (Dty-J )]/7* $EM$k (CIUtHAUO^^b) £55^0 

03 8(1 SeV18+/AM-GFP(Dt*U^>4'©it^«^M©^CDRT-PCR©^m 

03 9(1 SeVlWAM-G??<DV4JlsXMm&m&<Dm*frZmm?Z&\Z, LL 
CHUM]§£(;ig^|g©M^ 

ng^ff ^ SeV18+GFPR^SeV18+/AF-GFPt ©jt«fejem*^-r^H-r*5. 

04 0(1 SeV18+/AM-GFPRtKSeV18+/AF-GFP^LLC-MK2|ffl^#±t»^©>> 
^;i^E&*M&CD^SJt$£ (^§^aj£f£$?LTWes tern-blot ting) 

trCSeViftte (DN-l) %m^fzo 
04 1(1 SeV18+/AM-GFP^V^(iSeV18+/AF-GFP^LLC-MK2(c:m. o. i. Z^mmV 

04 2(1 'SeV18+/AM-GFP^^(iSeV18+/AF-GFPtrLLC-MK2fcm.o. i.3-Z?S^b 

04 3 (1 SeV18VAM-GFP^Vi(iSeV18+/AF-GFP^LLC-MK2^m. o. i. 3T^b 
, mm5 Hmz®i&LZimm±miZ-O^T, f}^- v ^\)^J — A (Dosper) 
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i4 4(l F&tXM^MSeV (SeV18+/AMAF-GFP) ^ ;l/X^^^r^f ^ 

04 5H MRlKFM^/m (LLC-MK2/F7/M62/A) fcSeV18+/AM-GFP<ifcvmSeV 
18+/AF-GFP£J«U m%k3 B'&BlUS 0tOSMii^it?«1!^§. 

04 8te, GFP3te^^^M/F^^SeV^»Xb^J^(C*5^^>GFPO^^^ 

04 9H GFP)l^^#OM/F^MSeV(DMa»^(D^^;PX©B^^^ 

M/F^MSeV<D^rVA^3t^RT-PCR(C^D^bfe^^T^* 
Tfe^o TdFj fc£SeV18+/AF-GFP, TdMj }2SeV18+/AM-GFP, TdMdFJ teSeV18+/ 
AMAF-GFP £^To 

M/F^MSeV^AUfc»>&^©^^;i/7,2^ai©W^^HA?Sft 
g]53te, M/F^MSeV^AUfelffl^e»© r >-<;^2^t±l^M^, ig* 

05 4J1 M/F^^MSeV^J:m!^^MSeV©^F^K#^m^©^^^ll 
HI 5 5te> M/F^MSeV^i;tAl^^MSeVOX^^X^^©< >tf#^#m 
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rcm&&^-?m'?&z>c r#jnj temmm&w^rcsev (sevi8+GFP) , rdFj m 

eV18+/AF-GFP, TdMj fc£SeV18+/AM-GFP, TdMdFj teSeV18+/AMAF-GFP 

o 

mmm i ] msm&mEW&MXikmsevtfs a cwkomm 
t-^bfco FK^mzEG¥?mfci L %MmvrzFX£:miz>^ v ^ ;wx^s^-v 

AcDNA (pSeVl8+/AF-GFP : Li, H.-O. et al.. J. Virology 74, 6564-6569 (200 
0), W000/70070) £NaeragtfbU mttrtttsMft (4922bp) £7#n-Xl| 
§mM-?ftm. «S-rSA>l«*«JDffiU QIAEXII Gel Extraction System (QI 
AGEN, Bothell, WA) TrtElJKU pBluescript II (Stratagene, La Jolla, CA) <D 
EcoRVlM h\ZH"?>7 U—->sfhtz (pBlueNaelfrg-AFGFPGDflt^) e m&r?^ 
©iaSi«SttXS3IAttc:©pBlneNaeIfrg-AFGFP±T, QuikChange™ Site-Direc 
ted Mutagenesis Kit (Stratagene, La Jolla, CA) <£jftJJB bTKi tlZnEMOD^m 
fc^Tfrofco Ma^±^©^#A©a^iKondo^^^LTV^Cl. 151 
strain (Kondo, T. et al., J. Biol. Chem. 268: 21924-21930 (1993)) <DWM 
SfilfflU G69E, T116ARtf A183S© 3«m©&SSA£fTo&. 
Lfc-a^^U rfcDMB^JteU G69E (5'-gaaacaaacaaccaatctagagagcgtatctgacttgac- 
3'/@2^!l#-^ : 4, 5 , -gtcaagtcagatacgctctctagattggttgtttgtttc-3 , /'@HJiJ#-^ 
: 5) , T116A (5'-attacggtgaggagggctgttcgagcaggag-3'/iB^!I## : 6, 5'-ct 
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cctgctcgaacagccctcctcaccgtaat-3'/ffi?ij#-Sf : 7) RZS A183S (5'-ggggcaatca 
ccatatccaagatcccaaagacc-3VSB?»J#-*t : 8, 5' -ggtctttgggatcttggatalggtgatt 
gcccc-3' /Wm 3 ^ : 9) T££o 

MMfc = F±lZ 3 ^0f©^Sr#^-?>pB]ueNaeIfrg-AFGFPSrSalI-r^b^ApaLI-e 
gfc5>$ffc£fr^> £M«^£^tf?^*>h (2644bp) ZmtiLVfro — #TpS 
eV18+/AF-GFP^ApaLI/NheIT^bbTHNM^?r^i>f>^ (6287bp) £|hIJKU 
£CD2®<E>$rJt£Litnius38 (New England Biolabs, Beverly, MA) (DSall/Nhell*- 
-f Hc-tf-^D-ri^Lfc (LitmusSall/Nhelfrg-Mts AFGFP<3D$t^) » HNitte 
• : ?^^>^^g'l4ig^^Af±^(^LitmusSalI/NheIfrg-MtsAFGFP_t:T, MiHE^'v 
<«S*ABf£fTOJ£QuikChange™ Site-Directed Mutagenesis Ki t£fiJJ8 bTKi 

tttsa^stc^^Tffofeo wmfc^±^<Dmmmx<DmmmiiowsoTiz>i>m 

£bTl^ts27l strain (Thompson, S.D. et al., Virology 160: 1-8 (1987)) 

ommzmmL, A262T, G2um.mmG<D3mffi(D : g:mi>A&ft-ofc e mmmx 

IC^fflb^^U ^fommte, A262T/G264R (5' -catgctctgtggtgacaacccggacta 
ggggttatca-3'/@2^J#-^- : 1 0, 5'-tgataacccctagtccgggttgtcaccacagagcatg-3 
' /WM&^r : 11) > TkZf K461G (5'-cttgtctagaccaggaaatgaagagtgcaattggtac 
aata-3'/gB#l#-5§ : 1 2, 5' -tattgtaccaattgcactcttcatttcctggtctagacaag-3' 
ymmm^r: 13) T?&-5o ^IlI^iM^li«HNslf5^©^^A^iJ^CD^^^ 
-±Tff pS eV 1 8+/ A F-GFP £ Sa 1 1 /Nh e I Tr$Hb M# £n£MR7j5lNjIfe^£ 

ttf7 7^>h (8931bp) ^Litmus38©SalI/NheI+r-r hleHJ-^^D — ~>^b 
T#^n§^7X$ H (LitmusSall/Nhelfrg-AFGFP) £ffjffl IT,' M&OttNite 

Tc (LitmusSall/Nhelfrg-MtsHNtsAFGFPcDtiH) „ 

L i tmus Sall/Nhelf rg-M t sHN t s A FGFP^rSa 1 1/Nhe I X^it bTIslJR bfc y 
h (8931bp) t, *7cpSeV18+/AF-GFP^SalI/NheITf^bbTtmJ|XLfcMS:7jCHN^ 
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m&r?&£2Z'teKy?ir*>b (8294bp) ^7-fy—>3>l/T, URZfEm&¥ 
>¥-f*yj)l>X±&5 s ;&cWA (pSeV18+/MtsHNtsAF-GFP) £HtlgLfc (0 2) 

o 

eap) mfc^*mm.L>rccwk<DMm%ft*ofr 0 svApmfc?<DTmizm±~>t? 

^)V-jt&WM-mfei/?^)V&m^%$mm¥\ (WOOO/70070) £No 1 1 T^J K> ttj L 
(1638bp) , m^SSl^lHliK • ill, p$eV18+/AF-GFP&^pSeV18+/MtsHNtsA 
F-GFPcDNotllM Y-izm^/ufZo -etl^tU pSeV18+SEAP/AF-GFP^tXpSeV18+SE 
AP/MtsHNts AF-GFP£ Lfc (M2) „ 

;^©??^JE£teLi£>©38^ (Li, H.-O. et al., J. Virology 74. 6564-65 
69 (2000), WOOO/70070) fc^oTfrofc. F^ST?*5©TFSe©^JW1-ai 

^m^w-nmftmzucTe/ioxv^mmmisx^&zmm l 

TV^o MaM^XerAteCre DNA U n >fcf^— if (C <£ OlfiM^Sl^at 
^>J;-5fC^ff$n7t^^X5 FpCALNdLw (Arai, T. et al., J. Virol. 72: 111 
5-H21 0988)) %mmist£h<DT*$>Z>, my?X^F(Dh^>X7*—-?>b\Z 
Cre DNAU3>t£±— if ^^T^ffi^^T^y ^-T (AxCANCre) £Saito 
ZCOJife (Saito, I. et al., Nucl. Acid. Res. 23, 3816-3821 (1995), Arai, 
T. et al., J. Virol. 72, 1115-1121 (1998)) T^^^i±Xtf A3H5^£fg§i£ 
SeV-FSS^-g-, Fjt^^-T^iwIh^>X7*— -7>h«£LLC-MK2 
/F7<h|B«U AxCANCre-rM^F^e^^^LxT^^,«^LLC-MK2/F7/A<t 

^^tt^»A^^;i-XCD||^«^T©J:-5fctTofeo LLC-MK2|ifflJ&£ 5 
X10 6 cells/dishT100mm<D>^ — Wdfit, 24B#Ft5ig*^ V^Vy (psoralen 
) h&m&mftm (365nm) -^20^-P«Sb^T7^U^^-if§^-r^Un>H 
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j->b r 72i'~TVj )V7, (PLWUV-VacT7 : Fuerst, T.R. et al., Proc. Natl. A 
cad. Sci. USA 83, 8122-8126 (1986)) safi*eififWaaSt& (n.o. i.2) • 
m^hm^^^VmV^tWVtc.^ y^Xa FpSeVlSVMtsHNtsAF-GFP, pG 
EM/NP, pGEM/P, pGEM/LRtfpGEM/F-HN (Kato, A. et al., Genes Cells 1, 569-5 
79 (1996)) £<W?ni2Mg, 4Mg, 2 jug, 4Mg&t£4^g/dishCD»J£T0pti-ME 
M (Gibco-BRL, Rockville, MD) Clil, 1 tig DNA/5ML*I^CDSuperFect tran 
sfection reagent (Qiagen, Bothell, WA) SXntjl^l/, &i&T!15#lt8;&«m 

> jft^^3% FBs^tropti-MEii smiizxti. mmizmmvxmmvrz. mm^ 

**£]MM£^£&^MEMT2lHj*$fe#L. 40#g/mL£> Cytosine /3-D-arabinofurano 
side (AraC : Sigma, St. Louis, MO) TkXSl. 5# g/mL ©Trypsin (Gibco-BRL, Rock 
ville, MD) Sr^tfMEMTi&^bfco 24B#5BJg*^ 8.5X10 6 eel ls/dish&7c 0 
k:FSe^J#«l@SiSt*S*IBia (LLC-MK2/F7/A: Li, H.-O. et al., J. Virology 74 
. 6564-6569 (2000), WOOO/70070) £SJ1U 40/zg/mLCD AraC2£ZK7. 5 m g/mL COT 
rypsinSr#tTMEMTStC2 SF B 137 c CTig#bfc (PO) • Z.n<E><DMm$:®W.h, ^ 
W h£2mL/dish££:9CD Opti-HEMtCffli«Lfc. SfllSBM?* 3 mmVMZ-Vfc 

^-T-fef— b^CDf; £LLC-MK2/F7/AfC h^>X ^oi^a >U 40Mg/mLCQ 
AraC^m.5Mg/mL©Trypsin^^jfem^^^V^M&ffiVi32rT^bfe (PI 
) o 5-7 B&#*_fc»©— g&£r£D, fffctCWI«bfcLLC-MK2/F7/AK:iS3fe$-& 
, |H140Mg/mL(D AraCS:m.5jtig/mLCDTrypsin^^Jfil^^*^:^MEM^fflV^32 
-C^mVTc (P2) o 3-5 0^tcSffc^WfibfcLLC-lK2/F7/AtC|f«ja;5ft^i3: 
, 7.5/zg/mL<DTrypsinCD^^^.jfiL?S^^^^MEM^ffl^32 < C^3~5 
bfc (P3) o ®«Rbfc^*±tSfC^^l%{C75:^J;5{CBSA^»L-80 < C^T^ 

C CO^&Tff §2 b ^c^S-^ ^ ;i/^^FSK©^ -f ^ -«SeVl 8+/ AF-GFP, SeVl 8+/Mt sH 
NtsAF-GFP, SeV18+SEAP/AF-GFPS:^SeV18+SEAP/MtsHNtsAF-GFPT^n^n> 3 
X 10 8 , 7X10 7 , 1. 8X 10 8 &XJC8.9X10 7 GFP-ClU/mL (GFP-CIUCO^^WOOO/70070 
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fcffitt) T&ofco cne.(D^-f ?-ZMfe-?Z>M. SeV18+/AF-GFPX#SeV18+/ 
MtsHNtsAF-GFPtO^T, FtS^^ifStt (LLC-MK2/F7/A) £J«m<Z> 

[^IWJ3] ^;i/X^fj&iC:fcW-£ig«^m (32*0 o^irn 

?ct7^;!/X^32'CT^»^W^^^ (Kondo, T. et al., J. Biol. Chem. 268: 219 
24-21930 (1993), Thompson, S.D. et ah, Virology 160: 1-8 (1987)) Efcjft 

oTfci: (fi^ISttfStA^ Jl/Xj^VTrfe) , Pl^T32t:Tf : f5 £<*:Tf9 

32 < c-eC7^;vxwm^W^±#T^s*<i:L.T2^%^sn-s 0 £f\ 

0^g/mL£> AraC3^^7. 5^g/mL©Trypsin^^jfatf ^^^l^MEM^ffll^TLLC-MK 

2/v7/A&mmvrcm£>, wx:xm-4u&xmzMmmw&M.mznM&nrzm!& 
wwz.t< %(D\zttv, nx:T*mmvtzm&fe7-\oute^fttzi%mmm^m-t: 

n^> <h^^.e»n^.o 2 ^a«32 0 CT^*Lfe^fc«LLC-MK2/F7/AfC*3tj-§FMe 

^i«$nx^5*T^5o m&&im$ffir&m (llc-mk2/f7/a) £ 

6 well :7V— h\Z\Q% FBS?r#tfMEMT=i>7^X>h^^:^)^Tr37 e CT:^*^ 7 
. 5//g/mLCDTrypsin^^jfetf ^^S^ViMEM^Rmb32r^cV^i37t:T^*L, 
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) &mm LfcWes tern-blot ting^fr? MMPW>fW&M&¥fe&mzmtir 

±IBWestern-blotting^T(D^TfTo^:o 6 weli:/l/— h^lwell^SdliR 

d Loading Buffer Pack; New England Biolabs, Beverly, MA) 100 ul~C^MV, 
9VC~eiO&mtRtkV1t. ±miOML^SDS-PAGE^ ( -?Jl&yM0/M D 

aiichi Pure Chemicals Co. , Ltd, Tokyo, Japan) \ZU— Fife. 15mJn?2. 5BfW 
$ci^ PVDFM (Immobilon PVDF transfer membrane; Millipore, Bedford, MA 
) fc-fe* H5-rScJCT100mA-Z?ll^lBMB^Ufc. <5^«l&^ny^r>^»« (Bloc 
k Ace; Snow Brand Milk Products Co.,Ltd, Sapporo, Japan) TMt; 1 BSffHUsU: 
ifcHbfc^, 10% Block Ace£^JaFm#:£l/1000^*mSnL7t— 3fctfr*»»clC 
SU 4°CT— ttil/fc. 0.05% Tween20^tTTBS (TBST) 7? 3 HI, HICTBST3 
mm&VfcWL, \0% Block Ace£^HRP£f§^b/tMv^;UgGHgMta#: (Goat F 
(ab') 2 Anti-Mouse IgG+IgM, HRP; BioSource Int., Camarillo, CA) £1/5000^ 
i^toLfcr^MttSL, tiaT'l^ilLfc. TBSTT?3|hK TBST31U 
$fc?£bfc^ fl^^Tfci* (ECL western blotting detection reagents; Amersham 
Pharmacia biotech, Uppsala, Sweden) lz<k Kt^itiVfc 

U&m&&^mmM*)lX<D2frn&%L s ?i&m (HA assay, Wes 

tern-Blotting) 

SeV18+/AF-GFP, SeV18+/MtsHNts AF-GFP££^ -£X<D& J ^IS^ftS 
^;i/*^T-rSGFP»fM- (780bp) £Sf*fcbfcSeV (SeV18+GFP : 0 2) £J3^TJ£t£ 
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Swell t>lzielZ&\,*~Z=i>-7)],3L>hiZMmZ1*rc.LLC-m21MmiZ. 3X10 7 CIU/ 
mL<7>&^ Jlxm^lweimtz^O 100 #L£»]bT (m.o.i.3) lPtM^U M 
EMT^^ lwel 1 0 lmLcDjfii^f %^£j3i\,mmmn L-T32<C, w&mzx: 

fc^v^w.mmL%mQVT&mm\zi%m • -y->^u >^^ffo^ 0 ii3Bt 

z.z$wx;<D±x<D&mz&^T, mmmmzmmv. ^mmvrcQ¥V(D^m^ 
fczt^mzntz (®5) o 
2&Mft^imskmmmm®i (m^m x^mv. Kato^©^ aato, a. 

et ah, Genes Cell 1, 569-579 (1996)) ) icM^Tfrofeo gp*>, *jS<D96^ 
71 — h£&J!U V S JVXmzmmmzmSX'^ffl.l'&yeU 50/*L<Z)2{g#§^ 

3-, Tokyo, Japan) 50/zL^^b, Ax:ximmnm^Mmoimm^mmL. m 

fz a Sfc, 1HAU£1X10 6 VjfrXtmWVX. *yjfrX$skxmVfz (0 6) o Se 
V18+/MtsHNts AF-GFPT 2 X&m&Pififrte DM^U 3 7 e C TS eV 1 8+/ A F-GFP © 1$ 
l/10K:«^UTV^t*J»f$nfc. SeV18+/MtsHNtsAF-GFPfciu 32 £ CT*>'> 

4 jvxm^mmtm^vx^ & a*, ^fci^&a* ^ & ^s^te:^^-?^ 

S'J©m^e»©2^tti^(D^i < hUT, Western-Blot ting{~<£§£S£fr 
o7c 0 ifB^lpIDcfc^ tLLC-MK2^fflJiS{Cm. o. i.3Xm%k@k. m%£2 BWzmm±^ 

£Mm*\siwv, m^±mm8,ooogx45frmm>bLi> ^ jvxmm^m^vrc. sd 

S-PAGEm. Wes tern-Blotting^^, ^M^TtfctBl^o ifmffimtmtzlzmm 
L%i#V?n—i-)l'iri J fcX&iO. SeV-MS6»©l-13 (MADIYRFPKFSYE+Cys/IHJU 
1 4) , 23-35 (LRTGPDKKAIPH+Cys/ia^J#^ : 1 5) &tJC336-348 (Cys+ 
NWARNIGRim/@B?!I#-5t : 16) ©^^^y? H ^ 3 LTM t fc^lf ^ 
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Mffi&t>mgtVfi:%&-e&Z> 0 Western-Blotting^»J3{CfBm^?*Tffl/i 
> —A^(Dmtrim^i/4Q00^m, — frtfifcVMP&m&Lrztfi^^y MgGin/ft: 
(Anti-rabbit IgG (Goat) H+L conj. ; ICN P. , Aurola, OH) ftl/5000§*{^ 
%lVtc%<D&mmLr£ 0 SeV18+/MtsHNtsAF-GFPT?fciU «*&C&M^a#^;g^ 
fC#<^bTV^©^bvirusOMe*^/j>LT*5D (M7) , Western-Bi 

o 1 1 i Rgco^feiz ioife, mmv^ )ix izn^T 2 mkmftL^fim'pVT^z z\ 
[H«j5] umm^mtmBAVjjixiDigmmfc^mm (seap assay) 

SeV18+/MtsMtsAF-GFP(C^^X2^ttJ^^/j>L,TV^^ ^ft£|ip#fc 

mzts:-oTLlk?<DT\ ^<Z>mmm\Z-D^T%im*ft-of£ B SeV18+SEAP/AF-GFP 
SmeV18+SEAP/MtsHNtsAF-GFP$LLC-MK2«S(Cm.o. i.3T«*^ mmmz m 
m 12, 18, 24, 50, 120^^) ^aiJhff £[sIiKU ±m *©SEAP?£&£Reporte 
r Assay Ki t-SEAP (T0Y0B0, Osaka, Japan) bTKi Uztm<Djjmz$tiT 

tfofeo SEAP^ttfiM^F^TCD^^t^^oT^ (® 8 ) e ^7£|Hl-tJ->y;i/{co 
V^T»^m?gtt (HA^tt) £$j^L£fr\ HA^'|4«SeV18+SEAP/MtsHNtsAF-G 
MT^iZQffil/mzm'PVT^tz (09) „ £7c, ^>^;KD^7^;l/X^48,00 
0gT°4Sftmm'blsO4 JV'XmB&mW. Vtc&, Wes tern-Blot ting-e$iMM#^fiJffi 

tc (®io) „ umm^mm<Dmxiz^x. mm.mfc^<D^mm&i%i£m<p 

mmm6i umm^mmmmx^^jv^cDmmmm^ (ldh assay) 
semmz£^Tmm-Amm&§:rtz>M&h^ 0 z\<da\zmvt: mmmxiz 

cfc3J£#£fl^7c. LLC-MK2, BEAS-2BR^CV-l«^^-n^tl2. 5 X10 4 cells/we 
11 (100^L/well) T96well plate «^*b7io ^*(C«LLC-MK2S:^CV-nc: 
«10* FBS^^-tyMEM^, BEAS-2B^«10X FBS^#tfD-MEMR7jCRPMI (Gibco-BRL, R 
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ockville, MD) Ol : 1 Ufc. 24l$ia#*tfe* \% BSA£^irMEMTf& 
L/ fcSeVl 8+/ AF-GFPlfc^ teSeVl 8+/Mt sHNt s AF-GFPJSIS*5 At L/wel 1 Tf^Jn 

6NFia^^-f;u^«^tf««6*8is€r, 10% FBSfc^tnfe^tt^fc^* 

i^tti^6 Btf:®i±*^f >^'J >^U Cytotoxicity Detection Kit (R 
oche, Basel, Switzerland) *mmhTKiUzmM(D^mzft~DTMMmWWi<D7£ 

BEAS^Bfc^Tfci, SeV18+/MtsHNts AF-GFP©$BflM$m3:SeV18+/AF-GFP £ m 

®$kT-v&z£L¥mznit (mil) . sp-&, ^s^ft^«ATco2^m 
umm^mmmx iz^x2 w&r?wmifi*sf& £ & r> rz * % ~x a m & 

m^<2>%blZ, mt&OfflMfamtElZ^texm^fco ^S-SeV (SeV18+GFP, SeV18+/A 
F-GFP, SeV18+/MtsHNtsAF-GFP) £LLC-m*fflJ&K:^n^njS2feU 32^, 37C& 

©^Tffofeo ^m^PBSTiiHi^b^^ -20t:tc?^bfc^^y— 

S&JnL4 , CT15#IWHJ£L}fc. PBST3|eI^^x 2X Goat SernmRtfO. IX Triton^ 
^ttfBS^^T^^lBff H lBlocking£fTofco S^PBST?3IhI»^ 2X Goat Serum 

(10/4g/nLtftMta#) -e37 < C30^P^ J KJSbfe„ PBSTSHI^^ 
„ 2% Goat Serum^tT— (10#g/mL Alexa Fluor 488 goat anti-rab 
bit IgG(H+L) conjugate : Molecular Plobes, Eugene, OR) X*ZlVUftmKJfcL 

tco mwzvBsx*zi*i$m'&. mytmumrfxmmvtzo &$mmm"m, wmm& 

£#rSSeV18+GFPT?«U &mLfcmn<D*Um\Z&^T%fflmmmT*(DMW;&<Dm 

mmiimm^ntz: (mi 2) „ ^©j;5^Mse©M^{3MbT«^t#g^$n 

T&D (Yoshida, T. et al., Virology 71: 143-161 (1976)) % \ZV3r>T&&W> 
»mSRI*bTVi^i:^&nT^S. BP"5SeV18+GFPfc*5V>Tfci, MtlOjaifc 
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5Ci*StW5i^6ns. — #SeV18+/AF-GFPT«\ arcfc&HTlflSa 

<Dmmm-z>mmzM'PLrco mmtYi^xsmm^cD^n^nocyto^smic tan 

IC^bT, M^®^&-rst#^.e,tlTcfeD (Sanderson, CM. et al., J 
. Virology 68: 69-76 (1994)> Al i, A. et al., Virology 276: 289-303 (2000) 
) , SeV18+/AF-GFPT?tt"€-0— ^©FSS^^bTViS*, MSfiOJS^EJCJK* 
L-TV>££#^_£>*l3o SeV18+/MtsHNtsAF-GFPT«^CD^#^5t<j±lT, 

[§M#|8] 2^tB^«If!l^^-XA(D^ (2) 

»P^{'^tt§SeVga©|ffl^^ffi^j;DI¥iffl^P^^fefe(3, &m&U—*f 
— SliMSfc (MRC1024; Bio-Rad Laboratories Inc., Hercules, CA) \Z&Z>ffitit& 
mMhfco SeV18+SEAP/AF-GFPS:tXSeV18+SEAP/MtsHNtsAF-GFP^A-10» (rat 
myoblast) IZ^tn^timmV (m.o. i. 1) , 32 £ C^cVi«37 < CT?10«jfiim ^tTMEM 

%M$i&\t&rF<D%&vn-oit. mm&$kffl&&?Bs-emyzwvit&, -20^^ 

mV1t*#S—)l>&mm\s4X>l?15ftl8\mfeVl£o nS-VZ®$£&^ 2% Goat Seru 
m, IX BSA2&tK0MX Triton^trPBSaF«TSffllNfra^Dy + >^fTofc. 2% 
Goat Serum&^trM©— (lO^g/mL ir[M£rL#:) T37*C30^KMJ5Sb, 35 
£HN©— XmWmm (Ug/mL irCHNtfEft: (IL4-1)) T37 < C30^K^L,^o PBST 
3IU^fe#^ 2* Goat Serum^tr-^iH#:^ (lO^g/mL Alexa Fluor 568 goat 
anti-rabbit IgG(H+L) conjugate TkX$ 10/zg/mL Alexa Fluor 488 goat anti-m 
ouse IgG(H+L) conjugate : Molecular Plobes, Eugene, OR) 7;%rCttftT3Rfols 
fc<, PBST?30^^ 8§lfefi-r«fc8e)fcl/4000k:^bfcTOJR03 (Molecular 
Plobes, Eugene, OR) £Ssin&^mT15#raifcBU Mt&K.myt&fflitZ>1tibtZ. 
> Slow Fade Antifade Kit (Molecular Plobes, Eugene, OR) (D^WiZWM^ - 
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fc«^*fta«LT^*©TlHW«nf**. SeV18+SEAP/AF-GFP©#&feu 3 
WaaO!Bl«a©»ft*t««StlT^«. -^SeV18+SEAP/MtsHNtsAF-GFP©^§ 

a#eKS5£fc4«U MS£ttJR/.Mt (microtubule) ©f^ttifi (f feto^ 

t» n«*z>*$x*ta s nr* o . # fcsevi s+seap/mi sHNt s a f-gfp^« iz 
*^Tf*, umm(Dmm^mmzmmiBmtmt^fsi< (mi 4) , ^n-e*n© 

SeV18+SEAP/MtsHNtsAF-GFP^^32 £ CT^#L-/fe^, US&&WL'b® 
©»«fc*EV>»T»fi*nw* (HIS) . **fc«^*©H#*KWT**: 

^^gH^ 0 SeVlS+SEAP/MtsHNtsAF-GFP^A-lOKm.o.i. 1 ItftfcJW 
S^Kire&Scolchicine (Nakarai Tesque, Kyoto, Japan) m>\* colcemide 
(Nakarai Tesque, Kyoto, Japan) 1 SfcfinU Z2T>T*®mVfc 0 m 

x*»iu&»**i& (H13) 0fc 

x^m^nfc (his), zommiz. vmm*c!>%im*Ltt*><D#*\,*wnm 
^rcm^ommzummMm^T^^mmt^K ^inizvx%mi 3 

iCJU&ns, SeV18+SEAP/MtsHNtsAF-GFP^^32 < CT^#L,fc^©MSS«, 



WO 03/025570 



77 



PCT/JP02/09558 



±ta<Di*/h$r^©Mg a <d &&&&&&&&& << ^ © *> ©n^sa* s 

Z>fztf)\Zs SeV18+/AF-GFPS.7jSeV18+/MtsHNtsAF-GFP©M^^;P'7 > lc:oViT, A 
%k&<DMW& (J&.ZMm&) <Dm&£iktett'?2>%SL/b i &tiM&&M (colchicine) 
(D&W&M^fco SeV18+/AF-GFP^t^»SeV18+/MtsHNtsAF-GFP*A-10lCm.o. i. 1 

xmm&> mmzum&uMT&z>co\chicine%:WMig. imm msav. 32X:m* 
ftmte&mmLtzo ^£ii6^m mvj)ixmmnm$i\zmm<Dmm 

fctVTWl^tirco SeV18+/AF-GFP©i§^<feM Mate^/hW£5&#LT^£ pJ 
tgft^^nfco Mfc, 37t:^^ViT^#{CSeV18+/MtsHNtsAF-GFP^«t 

^^FS.7jCHNMSO^-n^tl©Cytoplasmic taiHC^bfe^^. (Sanderson, CM 
. et al., J. Virology 68: 69-76 (1994), Ali, A. et al., Virology 276: 28 

9-303 (2000)) Tft/hfCISoT (m^t^^y<D^otsi^~-^-mm\z^ 

it) mmn^wiv, m^n^m^vm^-m^mm^n^o um.^&g. 
&x.z>z\£&ri*z>o Mieio^^tbxn 3)Vi?fcm5i£^>mznz>& 

3tubulinteSeV©lS^ • ISSm&KW^U 3*^ • ^^it-T^ £ tfim&is 
tiT^D (Moyer, S.A. et al., Proc. Natl. Acad. Sci. U.S.A. 83, 5405-5409 
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(1986); Ogino, T. et all. J. Biol. Chem. 274, 35999-36008 (1999)) , $ltc 

3)ii?m$, ^(Dtubui in*t#< #&-r& t : ¥'n-£nz>$'>bfcttfflzm&tz> z. t 

«/h«&^$-ii-T, Fl-R strain<DMM<DMmz{&WVf3i\,*m : ?]&f&&*jm\zV 
Tl^tti&nT^§ (Tashiro, M. et al., J. Virol. 67, 5902-5910 (1993 

)) . wt>. tubxinn\z®^rdm&<DmMto&m&mfe*?z>z\2i~c. xmrnmois 

9 ] PRtftjt^^^&A b£F*£;MSeV^V AcDNA©#ftg 

^@K)iUT, ^^SeVTlWj^^nT^Sjtfe^ii (Bossow, 
S. et al., Negative Strand Viruses 2000 P157) ^t.<hlcU7c^^frofeo 
mn^lf^ >iT£<D 2Sfc:o^Tfrc>fc. Mn*>±BB«M*S!5lfeSeV©«*fTfra3t 

§^Ab7c:o A#:#JlC«, P(E86K), L(N1197S/K1795E);SXKP(L511F), KN1197S/K 

1795E) <D2mm~e&z> 0 z\ftt><Dmm*m-?z>mfeznt£^mw\,t, m^-mm 

#^n^ni/4-l/8;Rtfl/2-l/3K:«d>U virus releasett*9lXfc*T?«^bTVi 
Tzt^^^tlX^Tz: (Bossow, S. et al., Negative Strand Viruses 2000 P157 
) . 

^SiA©X*-A§01 Hz^VTco VXtk^mzEGWm.fcT*WmVti¥X 
^-fe>y-r^;UX£SyyAcDNA (pSeV18+/AF-GFP:Li, H.-0. et al., J. 
Virology 74, 6564-6569 (2000), WO00/7007O) £SalI£IJ^heIT#fbL<NPjtte 
¥&&ttmfr (8294bp) ^^VzfBM^mmVX^)U^a~--y^ 
V-i h&BXVtc (pSeV/ASallNhelfrg-MCS©^) . 9 o-- >if^ 

BNSDOCID: <WO 03025570A1_I_> 
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h^X^fflLfe-^^^-Uzf©@3^iJ^ (5'- tcgacaccaggtatttaaattaattaatcgcga 
g-3'/fiJ!l#f : 17, 5'-ctagctcgcgattaattaatttaaatacctggtg-3ViB#l## 
: 18) T&§ 0 ^^LfepSeV/ASallNhelfrg-MCS^rffl^TLil^^CD^SA 
^frofco ^^^AfC«QuikChange™Site-Directed Mutagenesis Kit (Stratagen 
e, La Jolla, CA) &mm hXKiUZfBMO^m^U-DXn ofe„ Lj&fc?GDN1197S 
©^g^Afcl&ffibfc'&J&tU 3*(D@H^J« (5'-gttctatcttcctgacTCtatagacctgga 
cacgcttac-3V@B^!l#^- : 1 9, 5' -gtaagcgtgtccaggtctataGAgtcaggaagatagaac- 
3'/BB?iJ#^: 2 0) , K1795E(D^^A{C^fflbfc^^Urf©|5^M (5'-ct 
acctattgagccccttagttgacGaAgataaagataggcta-3VSE^J#-5§- : 2 1, 5'-tagcctat 
ctttatcTtCgtcaactaaggggctcaataggtag-3V@E?U#-*§- : 2 2) P5t^^^ 
©f^fAH pSeVl 8+/ A F-GFP £ Sa 1 1/Nhe I T fllfft h X ©iR b ^Pjfr&y 1 £*^tf 7 
^^>h (8931bp) £Litmus38©|^tM' h^7<y-'>3 >bTft6nt^5L 
itmusSall/Nhelfrg AF-GFP^ffl^Tfi^Tc., Pitfc^<DE86K©^M^Al:H£ffl b 
fc-afifc^U :=f<£>liB^M (5' -caagataatcgatcaggtAaAgagagtagagtctctgggag-3' /@2 
: 2 3, 5'-ctcccagagactctactctcTtTacctgatcgattatcttg-3VI2^J#-^- : 
2 4) , L511F©&g»Afcft/flb;fc^]£:*U:*©E^J« (5' -ctcaaacgcatcacgtc 
tcTtTccctccaaagagaagc-3'/iS^J#-^- : 2 5, 5'-gcttctctttggagggAaAgagacgtga 
tgcgtttgag-3V@a^J#-^ : 2 6) X&% 0 MmmXfe. P3tfir?fc*n-6n— 5r 
HFr©^S*^r-rs^X5 H (LitmusSall/Nhelfrg A F-GFP) ^Sall/NhelTMYb 
bT®iRL,fc77^>h (8294bp) Ltt^tC—er^fO^S^WrS 
y^X^H (pSeV/ASallNhelfrg-MCS) £SalI/NheIT^bbTEiRb;fcUt^ 
Sr^^^^>h (8931bp) §7^^— >3>LT, pSeV18+/P86Lmut • AF-GF 
P (P (E86K) , LCN1197S/K1795E) ©ag^S^rTS) R^pSeV18+/P511Lmut • AF-G 
FP (PCL511F), KN1197S/K1795E) ©^*ft-5) (pSeV18+/PLmut 
A F-GFP tlgftrTS) o 
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jr)i-ifr&.mm-mi&i'>fi-)i'&&T%sEXBmft- (wooo/70070) znowewviiiv 

(1638bp) , pSeV18+/P86Lmut • AF-GFP;&.r£pSeV18+/P51 lLmut • AF-GFP<D+18& 
©NotHM blzm.^/ufc 0 tn^n, pSeV18+SEAP/P86Lmut * AF-GFP, Rl^pSe 
V18+SEAP/P511Lmut • AF-GFP ttfco 

mmmi 0] w^mmse\(Dmm^A^mxvrtFX^msey(Dnm^mm 

V4 )VX<DW&ft.)tLit><DW£ (Li, H.-0. et al., J. Virology 74. 6564-65 
69 (2000), WOOO/70070) fc^oTffofc.' #j^f»K«BI»O^Jfi^2 K:IB«©^ 
?*-efrofeo ^StllLfc^^^;i/7M©^-1'^- teSeV18+/P86Lmut • A 
F-GFP, SeV18+/P511Lmut • AF-GFP, SeV18+SEAP/P86Lmut • AF-GFPRI^SeV18+SE 
AP/P511Lmut • AF-GFP-Wtl-^tU 4.0xl0 8 , 2.8xl0 8 , 3.7 xl0 B ;fttf2. OxlO 8 GFP-C 
IU/mL (GFP-CIU©^«WOOO/70070^fBm) "e&ofco 

immm 1 1 ] wnmmsevomm&f/i^mA vttxtkmsevo 2 jfc&tHtfr? 
mm 

o £(DP#, SeV18+/AF-GFP<hOit^^ff o/to ^^©P^«±|B©H»J4 
^fB«bX^i^^\ ffii|MciE-r<^ 6 well platelC&^Trn >:7JVx> H^jf ?6 
£i*/£LLC-MK2j»£, lxl 0 7 CIU/mLl!t^te5xl0 7 CIU/mL©#^ ;i/X}»£lwell 
^TcDlOO/zL^r^jJDLT (^tl^tl, M0I ll^teMOI 5) lPf Wig^U MEMTtfe 
1 well^fc^lmL(Djfe^^^^:ViMEM^JpLT37 0 C-r^t^:o lH^fcfC 

-y->:/u>^u iJ->yu>^it<r^jftL?s^s^^ffL'^MEM liL&asjpbT 

HA*gtfc<D«fig&Kato6<Z>:2f$fc (Kato, A. et al., Genes Cell 1, 569-579 (199 

6)) ) icioifr^c. mt>. %&<Dwnyv—Y*%imv. vj)ixwt&®>m 

ST^bfe~«7 hU^#Jk (HXWt, Tokyo, Japan) 50/U£?g-£-U 412 

BNSDOCID: <WO 03025570A1J_> 
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x-mmwcmvmsMMomm^mmv, «*ufct><&©5 safest )vxmmmv> 
#fet«$n^ 0 fit, WM^@^«^-n^^<«^vi 0 

^©IcMbT, SeV18+/P86Lmut • AF-GFPS.tKSeV18+/P51 lLmut • AF-GFP^&« 

•• ■'■^■"■-'5-, ■■ 

[H«J 1 2] milH^SeV©E^JSPA^AbfcP^^ScV©«|«|«8Ftt 
X, P/L^<Z>^#A®&V*F:K£:S!SeV (SeV18+/AF-GFP) ^fflLfc, mUfcJjm 

<Dmmi*mMM6iz3dffi.vT^%> 0 mmzmTt, a-imm^2.5xw ceiis/wei 

1 OOOAtL/well) T96well piate*C»#JgfltL;fc:. «*tCttlOX FBS£^tfMEM£ 
^fflbfco 24P#Hgig*^ \% BSA£^tyMEMT^fRbfcSeV18+/AF-GFP, SeV18+/P 
86Lmut • AF-GFP^fe£SeV18+/ P511Lmut • AF-GFP»?0tS5ML/wein?^iObSlfe 

feo ^Sfe3 B^lc:ig^±?»^>^'U>^L, Cytotoxicity Detection Kit (Roc 
he, Basel, Switzerland) &fflmVTKittZ^m<D3imz$tz>TfflmMW&<D7£m. 
^froTco SeV18+/P86Lmut • AF-GFP&CX SeV18+/P511Lmut • AF-GFPKl&UTSeV 
18+/AF-GFP«i:0^^e>^MM^tt(DMIl^m^$nfc (HI 9) o 

BNSDOCID: <WO 03025570A1J_> 
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m&0k < znx^zztit, cns©^*— -cmmmmmmm it^s 
mmm (moi io) w-mm<Dmmuw:&mBWL<Dmytmmm^n*m2 nz 

^^^V^t^llWfCfe^^nfeo mz, SeV18+/P511Lmut • AF-GF 
SeV18+/P86Lmut • AF-GFPKX£SeV18+/ P511Lmut • AF-GFP© 2 Wfc&m^WP 

m&\zmi£i£nfzLmmmz&tfz>. ^»-w^<d 

Mil (^n^ni/4-l/8&t£l/2-l/3£^ : Bossow, S. et al.. Negative Stran 
d Viruses 2000 P157) laSHf* RTffi&tffc&S. fe^ • mU<Dmmz£ 

0-OS^t5Hil:S:5. ^M^SeVCDlB^J^P/L^SALfeSeV^ 

^mmm^mmmizm^hfto 
mmjjm<DWM}*$mM5\zmmvT^2>o mmzm-rt. scvis+seap/af-gf 

P. SeV18+SEAP/P86Lmut • AF-GFPR^SeV18+SEAP/P511Lmut • AF-GFP£LLC-MK2£ffi 

Mizm.o.i.io-cmmm, mmmz mmmmz) mm±m&®w.v. ±»4>©sea 

P^'l4^rReporter Assay Kit-SEAP (T0Y0B0, Osaka, Japan) *3pJfflbTKitfcSB*t 
(D^mzm-DXff^tco SEAPSitli^T©^^^— WJTfSt/u^C^ofc ( 
M2 2) 0 IiJ-fe, l#M^SeV(D@B^J^P/L^SXb^^^— ^fe^^*0Di£T 



BNSOOCID: <WO 03025570A1_I_> 
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^/L^mxisr^mo^zp-t^z, 2^t^n. z f-mmm/mzwpvrc m 

NA£>4iig 

^mn(Dmx^m^t)^^>z.t\z^x, ^n^nc^ifaroi^ct o t> 

•eCT, ffi.mm%:®i^m-Z&Z>e>mm<D^m (M:G69E, TH6A, A183S, HN:A262 
T, G264R, K461G) &tm$c«SeVEb&<»M (P : E86KlfcV>teL511F, L : N1197S 
, K1795E) <D^mmm<Dm^^T^2mmO)¥^mSey^^^— (02 5 :Se 
V18+/MtsHNtsP86Lmut • AF-GFP, SeV18+/MtsHNtsP511Lmut • AF-GFP) (Dffim&ff 

^VAcDNA (pSeVlSVMtsHNts AF-GFP : Mt&ffl 1 £Sa 
lIRtMieIT«t;bP51^<£^tf>'^^^>h (8931bp) §Litmus380>|^1M h 
ya >bT#e>tl^LitmusSalI/NheIfrg MtsHNts • AF-GFP£fflV*TfT 
o^ic 1 lzmm<Djj&X~m^ PiH5^©E86KCD^aSAl;:te (5'-caagata 

atcgatcaggtAaAgagagtagagtctctgggag-3' /U^J#-^ : 2 3, 5' -ctcccagagactcta 
ctctcTtTacctgatcgattatcttg-S'/IB^J^ : 2 4) <DUn<D^$tfrV dt&&m b 
, L511F©§£:j^AKlte (5'-ctcaaacgcatcacgtctcTtTccctccaaagagaagc-3' /IB^J 
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#-^- : 2 5, 5'-gcttctctttggagggAaAgagacgtgatgcgtttgag-3' /@a^!J#^- : 2 6 

S^S^X^ F (LitmusSall/Nhelfrg MtsHNts AF-GFP) ^Sall/NhelT^b 
L/TlHlJKbfc7 9^>h (8294bp) t, &fc. fUfi«lT*|gl/fc, Late^fc 
-^©fS$ft5^775H (pSeV/ASallNhelfrg-MCS) ^Sall/NhelTr^b 
UT[e|JK LTcUtfc^^tr 77^>h (8931bp) $7-f7*—>3>l/T, pSeV 
18+/MtsHNtsP86Lmut • AF-GFP (»flBG3tt*S2&t*P (E86K) , KN1197S/K1795E) 
OH^ftS) RtfpSeV18+/MtsHNtsP511Lmut • AF-GFP (i&iglgSte&SR 
tfP(L511F), KN1197S/K1795E) OXSSftS) &*«bfc (pSeV18+/MtsHNtsP 
Lmut AF-GFP t^TTS) „ 

Mfc, mmmfc^mmofem&n^&iz. ^«sir;wj*x77^-^ (s 

EAP) flt^^^l/fccDNAOSKSfefrofc. fi|J*5, SEAPjt^=P©T«Efci»Ji:^^ 
^-;i/-7> : eEiB^J-^>'^;i'^*f^SEAPilf>T- (WOOO/70070) SNotlTf^DOfflb 
(1638bp) > pSeV18+/MtsHNts P86Lmut • AF-GFP£:l£pSeV18+/MtsHNts P511Lmut 
* AF-GFP©+18tt©NotI1M blzU^/ufCo "ttl^tl, pSeV18+SEAP/MtsHNts P 
86Lmut • AF-GFP, JttXpSeV18+SBAP/MtsHNts P511Lmut • AF-GFP £ Vtc 0 

JlXOmffij&mi £>©#^ (Li, H.-0. et al., J. Virology 74. 6564-65 
69 (2000), WOOO/70070) i:feTt7^fc„ mmt&mmW<DMMM2lZ%2l&<DJ5 
STfTo^Co ^feTWSEbfc^^-r;!/^^©^^^— »SeV18+/MtsHNts P86L 
mut • AF-GFP, SeV18+/MtsHNts P511Lmut • AF-GFP, SeV18+SEAP/MtsHNts P86Lm 
ut • AF-GFPRtKSeVl 8+SEAP/Mt sHNt s P511Lmut • AF-GFPWn^ru 8.6xl0 8 , 4 
.2 xlO 8 , 1.7 xl0 8 S:m.7xl0 8 GFP-CIU/mL (GFP-CIU©3t«|ttWOOO/70070tC|3«) 

BNSDOCID: <WO 0302557QA1_I_> 
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0 SeV18+/AF-GFPt<Z)it^^ffofe 0 Ii^O#ltiiMj4R^ 

»J1 ltCf2*cbT^S^\ mmzm-rt. 6 well plate£:fcVvr:n>:7;i/X> 
HC^$i^LLC-M2ttt;:, lxlO 7 CIU/mLl^te3xl0 7 CIU/mL(D&^ 
^^lwellabfeDlOOML^^iPbT ^tl^ti. MOI ll£^«M0I 3) 1P#5^^L 

HA^f£<2&'J^te:Kato£®^ (Kato, A. et ah, Genes Cell 1, 569-579 (199 
6)) ) i't-pTfTofe. 8P^ ^g©96A:/l/- h£H£ffiU 
^^PBS-e^«?b6-well 50jtiL<7)2fg^^J^^bfco ^©50^LIC1^S^PB 
STfSHRUfc— 7 h'J^il Tokyo, Japan) 50mL£^1^ 4*C 

MOI l^^bTc^&MOI 3-T^b^^fe, MJigf£^#:t£P/L^II© 
M^SWt-^F^^SeV^^^-O^mx^StD^^F^MSeV (SeV18+/ 
AF-GFP) CD^,TO^0 s £>2^m , ^S^Mi!>bWfc (02 7) 0 Se 
V18+/MtsHNts PSllLmut • AF-GFPfCcfc^Tte. P/L^Mtf>&l>SeV18+/MtsHNts A 
F-GFPJ; D *>\Z 2#$aJ*£WM4>U P/L^SA^ct^^iinW^mW 
^$nfeo <Hb, SeV18+/MtsHNts P86Lmut * AF-GFPfc&^TteSeVlSVMtsHNts 
AF-GFP D 2 ^{H&^fttfitlftl U d©^«ffiin^^m^$n^^o 
7to 2^m^O»It^-5M*{C^rL^ SeV18+/MtsHNts P511Lmut • AF-GF 

m#mz®n-c^%£¥mzntz 0 

mffim 1 7 ] ^^S^^t^P/L^S(DM^^^fr ^.F^^MSeVO^fflMS 
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T, ?/L^(D^mMX<DJ3:WX£imSeV (SeVl 8+/ AF-GFP) , iS^gft^GD^. 
^rW-T^SeV (SeV18+/MtsHNts AF-GFP) RWl^mcD^mT^ 2@C0SeV (Se 
V18+/P511Lmut • AF-GFP, SeV18+/P86Lmut • AF-GFP) £t£fflUfe 0 H®^?£<£>f£ 

cells/well (100/iL/well) T96well plztelzM^igmLfco ^fctelOX FBS£ 
^tfMEM£&JBbfco 24^r^«m. IX BSA£^tnem&fcbfcSeV18V AF-GFP, 
SeV18+/MtsHNts P86Lmut • AF-GFP^teSeV18+/MtsHNts P511Lmut • AF-GFP^ 

m*5 ui/veii-vmQi^mm^. mm^o^ji7,m^ts^m^m^, fbs^ 
mmmizm^mxtco mmzumzmm±.m^>y^>^, cytotox 

icity Detection Kit (Roche, Basel, Switzerland) £f(J/B LTKi t(Cf2«©^ 
^^•^TMJJg^ft^a^ffofeo M§tt^^iAt<5iiT (SeV18+/ 
MtsHNts • AF-GFPlc43V^T) , 0 , P/L^£# 

A-T^cliT (SeV18+/P86Lmut • AF-GFP&OC SeV18+/P511Lmut • AF-GFPfc&Vi 

t) mmizmmmm^omm^mm^nxi^^ z\omm^m^t>^^z\t 

X (SeV18+/MtsHNts P86Lmut • AF-GFP&OCSeV18+/MtsHNts P511Lmut • AF-GFPlC 

*5^t) mmmzftmvmmfcMi&mw&<DMm*m!$ztLfr (02 8) „ 

immmi 8] ^^f4^SD^/L^^<DM#^^--r-5F^^SeV©^jt 
SeV18+/MtsHNts P86Lmut • AF-GFPS^SeV18+/MtsHNts P511Lmut • AF-GFPfc:? 

&MmmzmMLtz a 
mm^&<Dwmi±nMM5&tfnMmi 3\ztmvx^z> 0 mmzm-rt. s e v 

18+SEAP/ AF-GFP, SeV18+SEAP/MtsHNts P86Lmut • AF-GFPS:^SeV18+SEAP/MtsHNt 
s P511Lmut • AF-GFP£LLC-MK2MJJgfcM0I llfe^&MOI 2Xmm@k, mm&)lZ (24 
mffl&lz) 1gm±mZ\E\®lL. -t*j|*<Z)SEAPM&£Reporter Assay Kit-SEAP (TO 
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YOBO, Osaka, Japan) &mmVTKit\ZfR&<OfifeKM-oTmfeV1t Q m%kWM\Z 

©If^M^A^^nfc (0 3 0) o 

[^ifi^l 1 9 ] EGFP3t^£ WT 3M:K£cMSeV^ J A cDNA(D*P£^ 
^KlteM^^^ bfcM^^Mil >y-f ^ ^ ;WX£g$V AcDNA (pSeV18+ 
/AM: WOOO/09700) SrfiJJflbfco *SS©X*-ASBI3 pSeV18+/A 
M©M^^fc££tflBstEII»rJt (2098bp) ^feSall/XhoITf^bm^-T £*— 
a >bTEcoRV|g|$g|$&£:X^L;fcpSE280 (Invitrogen, Groningen, Netherlands 
) ©BstEIIlM Mctf-^D— :z>£fbfc (pSE-BstEIIfrgO«|^) . GPJ>m&fr 
£%T&pEGFP (T0Y0BO, Osaka, Japan) ^Acc65IS.t^EcoRIT^b;bDNA bluntin 
g Kit (Takara, Kyoto, Japan) T?<Z>5'5|c$S<Bf ill infccfc 05fc*8©¥*PHfc£frV> 
> EcoRVT^Hb^BAP (T0Y0B0, Osaka, Japan) &LS£fT •D^pSE-BstEIIfrgtClT"^ 
^D— ~>t?Vtc a £(DEGFPme^£^mstEIi:7^^>h£ : k££>pSeV18+/ 

amkjiu ux&&mzEGnmfc^&&mv%imikmse\<y ; i±cwk (psevis+/ 

AM-GFP) 

1£$X&M*L>94V<< )V7,±&*f; AcDNA (pSeV18+/AF-GFP : Li, H.-O. et al 
., J. Virology 74, 6564-6569 (2000), WOOO/70070) ©NaelSffJt (4922bp) £pB 
luescript II (Stratagene, La Jolla, CA) ©EcoRVlM P— ~>?fV 

xmm Vtam ueNae Ifrg-A FGFP £ m to TM»&f £fr o fc« Mjt^Ttt^© 

03025570A1 J_> 
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ikChange™ Site-Directed Mutagenesis Kit (Stratagene, La Jolla, CA) ^fUffl 

vxuixzmm^mzu-Dxn^r^ mmmxiz^mvr^^v ^vmmm 

'- agagtcactgaccaactagatcgtgcacgaggcatcctaccatcctca-3'/IB^!I#^' : 2 7, 5 

tgaggatggtaggatgcctcgtgcacgatctagttggtcagtgactct-3' /IHJllS-^- : 2 8) 
-e&£o ^m^Afe. kp&UTffiftmfch (dTC, 5#) , QIAquick PCR Purifica 
tion Kit (QIAGEN, Bothell, WA) -cmUVTcW:^^^^ >f— 1/3 >£fr -otc 
o nm. QIAquick PCR Purification Ki tTDNA^lEliKU Bsml^StuIT^b^D 
E5 a^mm&MVTmfe? CfttfFHMS 1 ?) ZXiklstcMk (pBlueNaelfrg-AMA 
FGFP) ZmULfco 

M (ZLZFFMfc^) ^^5feb>cpBlueNaeIfrg-AMAFGFP^SalIS:lXApaLIT^r:^ 
fifV*, U^U^^y^^^>h (1480bp) ^mUhfc 0 — ^TpSeV18+/AF- 
GFP£ApaLI/NheIT?^fcbTM^£^tx$rJt (6287bp) £Ie!iKU u®2i® 
ifrtf-£Litmus38 (New England Biolabs, Beverly, MA) ©Sall/Nhelit< h\Z^ 
t7n~-~>tfVTz (LitmusSalI/NheIfrg-AMAFGFP<D«|£) 0 LitmusSall/Nhelfr 
g-AMAFGFP^SalI/NheI-e^bLTlHliRL.^:7^^^>h (7767bp) £fcpSe 
V18VAFHJFP£SalI/NheI^HtfbbT®J&bfcM&^^ 

;*>h (8294bp) ^7-fy-va>bT, mXS^mBrf-^X^V^OX^mzE 
GFP«fe^^^bfeMS:^^M-k > 4 JVX iklfkif J A cDNA (pSeV18+/A 

maf-gfp) &mmL-fc 0 mrnvtzuxntm crzm&zmx&m) v-ovxomm* 

0 3 3 iZ^Ltzo 

rA&mmvtzo mmz/x^&izcie dna vzi>\£j—v\z£vmfc^mw&m 

S^-f?>a:5icKfh$nfey^X$ KpCALNdLw (Arai, T. et al., J. Virol. 

BNSDOCID: <WO 03025570A1 J_> 



WO 03/025570 



89 



PCT/JP02/09558 



72: 1115-1121 (1988)) &#Jffl Vfr t) > F^a©^\;W\°— « (LLC-MK2/ 

F7»Hfl&) ^©Bt^fel^^^A^rfiJfflbTV^ (Li, H.-O. et al., J. Virolo 
gy 74, 6564-6569 (2000), WO00/7O070) „ 
(1> M%S^7X5 FOtSlg 

-5_LIBLLC-MK2/F7^H^ : S:^Jffl b» ^(Dmmz.n^T.^^om.ivrf'UX^no £ 
££bfc 0 fiU Fme^ABt^^bfcpCALNdLw/F^neomycinMt'Ifil^^W 

121 3 4 J£f2*c<£>7>=}r— ATMsI^Jg*c7°^X5 F (pCALNdLw/M : pCALNdLw^Swal 
HcMstfc^SA) ©neomycin»'l4jt{g^^hygromycinBt4*^t«#M^- 
7Co BP^, pCALNdLw/M^HincIlRtXEcoT22I"e^{bbM5t^^^-tf®f>T- (4737bp 
) £7#D-XS^*»>T#li§, M^t-3A>F£12]9tfiU QIAEXII Gel Extra 
ction SystemTlHl^b^io ^P#fc\ l^pCALNdLw/M£XhoIT$)$K neomycinj&ttat 
e^S^&^Brtf- (5941bp) SEUK^ S(£HincIIT^I$/rL1779bp<ai^tt-£:lHl 
iKL-feo HygromycinMM4it'fe J ?^pcDNA3. lhygro(+) (Invitrogen, Groningen, Ne 
therlands) ^i^y^/V— h fChygro-5' (5* -tctcgagtcgctcggtacgatgaaaaagcctga 
actcaccgcgacgtctgtcgag-3' /@5^!l#-^- : 2 9) R.t^hygro-3' (5' -aatgcatgatcag 
taaat tacaatgaacatcgaaccccagagtcccgcctat tcctttgccctcggacgagtgctggggcgtc-3' 
/WZWt^'. 3 0) <D2m<D7' , 7^^-%:m^T?CR%:ft^s QIAquick PCR Purif 
ication Ki tTEIiKb^:^XhoI^tXEcoT22ITr^kbTi^SLfeo ^tl^3®©|»f 
fr§My-y3> LpCALNdLw-hygroM^f^b^io 

<2> sev-M cbhsf) mm^mm^m-r^^jw^-mmo^ u-~>^/ 

h^>X7^^7>'3 MCteSuperfect Transf ection Reagent ^l^a h n — 
Mzmmvjjmirft^tc* lP^T£>;fr7££r£o£o LLC-MK2/F7«£5X10 5 ce 
Hs/dishTr60mmv'^ — 10% FBS^trD-MEM7?24B#r^l:g#bfc6 pCALNdL 

w-hygroM©5wg^FBS^^ta^tiK^S^ViD-MEM«^b GS£*T150#L) , 
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*#HSuperfect Transfection Reagent 30/zL£»h MaWLMTloa-W 
AfeHUfc. tkm&* 10*FBS$^tfD-MEM^lmL»bM^, PBST 1 H^UfcLL 
C-ffi2/P7«II&^C0h5>^7x^^3>fi«&**»jDb&. 3713, 5X C0 2 -f > 

M&M&V. 96weliyi/-hfc^5cells/well©f!lO^^T#|Rb, 150xzg/inL<£>h 
ygromycin (Gibco-BRL, Rockville, MD) £^tM0% FBSA 0 ©D-MEITOtJ 2 iSfgJiB 

<3> sev-M cjsaff) m&&mmmmT%^)i^-mm?ti~->cDmffi 

n*>tLfcnom<Dt? a->iz-D^X, Mg£©fg^*£Western-blottingT¥^ 
mmzmffiVfro £*D->£6weli:7V-hfc:SMr, S«3>7;Px>h©«IB 
Tf, 5!K FBS£^frMEMT#fRLfcCre DNAU 3 > t*^— if S^it51M^7r 
(AxCANCre) £Sai to <b<DJj& (Saito, I. et al., Nucl. Acid. Res. 
23, 3816-3821 (1995), Arai, T. et al., J. Virol. 72, 1115-1121 (1998)) 
Tfm.o. I.5T?«§feS-B:fc 0 32*CT?2 BIHMMItk #*±i*&K^LPBS T? 1 08fci£ 
U ir;l-X^l/-A-T,«^iiJ^bxm^IelJtXLfe 0 1 lane&fc D CKD1/10* 
*T^-f bTSDS-PAGE^ff ofcH, ^Mtn;#:£*ljffl UTHl^J 3 Rtf 4 ^|B«0D 
^■)*-eWestern-blotting^fTofeo 130^ D — >©*TJ£«WMSa©f£SS©£- 
^ofcfeOfcHlt, fciFinf* (f236 : Segawa, H. et al., J. Biochem. 123, 10 
64-1072 (1998)) SfUffl Ufcfestern-blot ting©jigmt#f-a-T0 3 5 tcSBlfeLfc 

o 

[Jii»J2 2] M^^SeV©^^;^^^ " 

M^^SeV (SeV18+/AM-GFP) ©?|*j£MU *Jfi«2 1 |B*©^ D->©fMB 
^J&X^Ifibfc. IP^, SeV18+/AM-GFP©P0 lysate£#^ D — >Km&nU GF 
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fro LLC-MK2M£ 5X10 6 eel ls/dishTlOOmmtf) — UteflNT, 24B#K^«^ 
, PLWUV-VacT7^^-ei^^$-&fe (ffl.o. i.2) . M^ikm^^t^m 
Tf^bfe^ FpSeV18+/AM-GFP, pGEM/NP, pGEM/P, pGEM/L, pGEM/F- 

HN^tXpGEM/M^^tl^tll2Mg, 4/zg, 2/zg, 4/zg, 4Mg;&^4Mg/dishcDSJtT 
Opti-MEMlCJKU, l#g DNA/5MUB^CDSuperFect transfection reagent^A 
tlT^-arL, ^T:i5#P«S^ ftUft^ FBS^tfOpti-MEM 3mL^An, 

mmizmijnvTi^mvtco smmi%M&!to.mz^f^mM-?2®tfc&v, 4o^g/m 

LCD AraCSLm.SMg/mLCOTrypsin^^-tfMEM-e^L,^:., 2mffli&W&. 8. 5X10 6 
cells/dish£fcDmC-MK2/F7/A£fiJIU 40Mg/mL© AraC2&£X7. 5 ft g/mLCDT 
rypsin^tfMEMTSfC 2 B P*§37°CT^#Lfco £n£>tf»&£lE]iKU 
£2mL/dish£fcD© Opti-MEMfc«, 3 ®il D il^. bTPO lysate£ 

P§5Lfc„ — ;£T101Icd^D->£24 we 11:7V— HcfiNT, m£n>7 ;Px> h 
CDNFfcAxCANCre^m.o. i. 5"Z:«feU ^^32^^ 2 BI1Jgibfc«^^ft 
Z(DmmzSeVm/AU-G¥?(D?0 Iysate^^200ML/well7r h ^y^y^^^ 
3>U 40/ig/mLcD AraCRm. 5 Mg/mLC^Trypsin^^jfil^^^^V^MEM^ffi 
^i32t:-T?^*b^: 0 #18W#62<£>^ □ — >"t ! SeVl 8+/ A M-GFP \Z <fc -&GFPS S CO 
Wilil^tlTc (03 6) o #K> #62©^-ejA^OW<> ^TC0H^{C«CC0 
#62£4£IB Lfc 0 ^M«^'3ViTAxCANCre^%tffCO ! bcr)^LLC-MK2/F7/M62i:fB« 
b , M^^CD CD TFRmi® £ &Wlm$m> bTV^fe <£> £LLC-MK2/F7/M6 2/A £ 12 
«!cT£ Z. ti^-r^o LLC-MK2/F7/M62/A^fiJfflLTSeV18+/AM-GFPCOpM^^b 
, P2<£>{^6 BI££9.5XI0 7 , P4C0^5 S^^3.7X10 7 GFP-CIUCD«>^;^^gi 

& o fcfr £ Z ^SeVl 8 +/ A M-GFP <D ^ 4 )VX m \Z & o tct%pL^fl^> 

„ SeV18+/AM-GFP^43V^TMMS^MflS (LLC-MK2/F7/M62/A) &Zh^>XlZ 
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cfc-5-^<j2:^f3^e>tiTv^ (®3 6) , gp-^, ^mvsovxtDmffif&mmz 

Z.(D^4 ;^©£j^f£cDMT©^tfefTo^ 0 LLC-MK2/F7/M62/A^6well plate 

«^37t;-eig«b2r 0 S«r3>^;^x>h©^T32t:^fT$-&, l umzs 

eV18+/AM-GFP£m.o. i. 0.5T^U ^^J^i&*±?»^liIJRbfffe^iS^^ 

^^;i/x^iu^$n^ (®3 7) o EAmtmmeBmumMm^nx^^, z. 
m-ztifzo mt>. ^4 )ix&mi&Tz>\z\&m%k5 B'&^x(Digm±m*m>R't'< 

immm 2 4 3 M^SSeV© ^7 ^ ©^jgjjgig 

SeVl 8+/ A M-GFP© ^ 4 iStBrf &RT-PCR7?, ^4)Pxm& £Wes t e rn-b 1 o 1 1 i n 
gXmmVfzo RT-PCR«P2©^6 B^CD^^;^^fiJfflbfe 0 ^;i/X*t$^£> 
CDRNACD ©*& f^Q I Aamp Viral RNA Mini Kit (QIAGEN, Bothell, WA) £f ijffl U £ 
fccDNAPffilfiThermoscript RT-PCR System (Gibco-BRL, Rockville, MD) £fiJ/B 

0^7<"7- fcte^y h^##Orandom hexamer£ffi/B bfc 0 RNA^<E>CD^ 
#JT'&£Cl£(£>5g|g<hbT> reverse transcriptase^WilTlRlSJS^fToyt,, DS 
Sgb£cDNA£er>;7>-h£bTP^^F-t<E>F3593 (5'- ccaatctaccatcagcatcag 
c-3* yS3^J#^- : 3 1) i:F3te : P±©R4993 (5'- ttcccttcatcgactatgacc-3' / 
BB5«»#: 3 2) <Dm&&t> J &h. mC<m&?±(Dn208 (5'- agagaacaagact 
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aaggctacc-3'/I2?!l#-S§- : 3 3) tUm<Dm.^t>i±(D 2@TPCR§ ; ff ofco SeV 

i8+/ AM-GFP©®e^5t^ z^mzntcx o \z, mm~BLi$'&mfr s^w?mo73 

bvRZtl458bp<Dm'£&ffi^ftr£ (03 8) 0 reverse transcriptase^ (rt- 
^Z>m£r (pSeV18+GFP) «^n^ni400bp]&m785bp^(DTBge>^^^:^$^ 

Western-blottingfccfcD^MJ^CD^s^fTofco SeV18+/AM-GFP, SeV18+/ 
AF-GFPS:^SeV18+GFP^m.o. i. 3TLLC-MK2fc^b, m%k3 B'&iZigm±m £M 

flg^isiJKL^ mm±mm%,ooog^i5ttmm>bvry j jvxm&*m$ivrc.<, sds-pa 

GE^, Wes tern-Blot ting^ff^, tiiWiW, &?1faWJ&U^\ZWm&&mm.-$'Z>m- 

mw h^u^n-±;i/) -e^mb^o mmmmsmmm^zmm^ 

tiki: ft o fee S e VI 8+/ A M-GFPJi^ IfflJfeT &MS 6 ^WJ $ *Vf Fsfc V ^ fciNP t$£i$| £ 
®afiJ^e>feSeV18+/AM-GFP©aig-e^§ei<h^5i|^$tl^ (H 
39). £<DRt, SeV18+/AF-GFPSm«T^FSS^mffl'J$n-r\ SeV18+GFP-e 

ILTH SeV18+/AM-GFPfC*3^T«NP©MS'J*^#^fcii>^:<, — ^fit}**^ 
mMM2 4lEmo e fc-5^SeV18+/AM-GFP^:m.o.i.3TLLC-MK2^^b, 3 

s '&izi%m±m £ miR b , o. 45 n y 4 )v# - & 51 b ^^48, o-oog-^s^ii 

tob, E4Xbfc^;i/X^e£ffiViTWestern-blotting£tT^ ^-^.Mmz^m 
±m* <D ry J J^Sfi $^tB b7t 0 *f 83 £: bTSeVl 8+/ A F-GFP^IWj^^iS^ IT 
mmi^r^yyll^mhfzo ^n^ft<Dm^P}&ftmVWestern-b\ott\Tig& 
ftWN-mfc WzK?mmzm) ^tUVfzo SeV18VAM-GFP^fe,*fflJ®±?il<t><D 
<< ;i/X^S«SeVl 8+/ A F-GFP^fe«<D & ©£>£*Jl/100T& £ iJ®r $nfc (EI 
4 0) o IW>7>©HA^ttteSeV18+/AF-GFP (64 HAU) t^(D\Z% bSeV18 
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+/AM-GFP «2 HAU) TSoL 
mmgk&m&MimWlZiTitco SeV18+/AM-GFP£m.o. i. 3TLLC-MK2^^ 

mis, mmmz (-Bmz) mm±.m*®wi<. ha^^^l*: (S4D „ 
mm4 BWL&miz&te^tefiiBmAftmmmzftfco hi, m^yy^viz^^ 
TMMmm&vmm t tz&imfe&zmM v tern, sevi 8+/ a m-gfp@:$«t&» 
m4 B&umxzfrtmmmmmm&VT&v (@42) , mm^(D±mt^ 
* ;wxiiiA o -^-^ t7)i\zmmtz><D-?fom<, mmm^izm^vx^^m^tm 
Misx^zEAmmiz^zmm^x^zmzm^^t^mzntc, jstc, mm 

5 Bm<Di%m±m IC^T, % ; ?j--y7VtfV-&X$>&do$i>eY Liposomal Tr 
ansfection Reagent (Roche, Basel, Switzerland) £ffi^"C&5Eb/to Wt>, 
m±m 100/zL£Dosper 12. 5mL^^L^T10^«^> 6 wel 1 7 V— V iZU 

>yjpji>h izmm v 7tLLc-MK2« izh^>xy^^ 3 >vrz a 2 ettt ^ 
mmmTx-mrnvTzm. — w&mtL^oyft&t ^sevi8VAF-GFP®»j§s©iga 

±»T?fck &<<DGFm'HkMMfimm£fLZ<DlzML, SeV18VAM-GFPg^ffij|£(/!) 

mm±mxmF?m^mmim^z\t^Ltz^Emm^nf3ii!)^rz (04 3) 
mmm 2 6 ] F^mmx^mseV(D v ^ juxnmi& 

FRtAl^MSeV (SeV18+/AMAF-GFP) CD|?$tj&te, mMM2 2fB«©SeV18+/ 
AM-GF?(Dmffij&£mm<Z>Jjm~C : fr^fco LLC-MK2i|fflJ|&£ 5X10 6 cells/dis 

h-eiOOmnKDv-ir — U\zm%, 24^Jg*^ PLWUV-VacT7£^ST 1 PtPelig^^it 
(m.o. i.2) „ mm^lkm^^f^MEUH'm^Vrc^ ^7X$ KpSeV18+/AM 
AF-GFP, pGEM/NP, pGEM/P, pGEM/L, ' pGEM/F-HNRlX P GEM/M^^n^ni2 ng, 4fi 
g, 2/ig, 4^g, 4MgS:^4Mg/dish©«itTf0pti-MEM(CM^L, 1 ju. g DNA/"5 ju. L 
*BM5<E>SuperFect transfection reagent SrAtlT^-^L, ^WeiSfrfflWtMWi, 

mm&)izz% FBs^tfOpti-MEM 3mL{cAti, mmzmimv-a%mi,fz 0 mms&m 
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^]M£^£&^MEMT2lEli5fe?£U 40/zg/nLCD AraC&W. 5 MgM ©Trypsin £ 
^•tTMEMTig*L^„ 24B#P^g«m, 8.5X10 6 eel Is/dish&fc 0 (CLLC-MK2/F7/M 
62/A£SJlU 40Mg/mL© AraCEcffl. 5Mg/mL©Trypsin£^t?MEMT^K: 2 BPb13 
7 < C7rig*bfc 0 £*1£>©M£[h|iKU b£2mL/dish£fcD© Opti-MEM 

\zMM, W^mn^: smm^om^LTn lysate^PigLfc, — ;£TLLC-MK2/F7/M 
62/A^r24 wel 17>— MCif ^ Sffa >7;Px> hOmiZMXllZ&V 1 Bffltgm 
lfcll^«Lfcc £©;fcffljB&&£SeV18+/AMAF-GFP©P0 lysate£#200ML/wel 1 
-eh7>^7x^->a>U 40/zg/mL© AraCRm. 5Mg/mLCOTrypsin^^ifiL?f 
£^;£&^MEM£JB^32rT^*L<fco POTtelK ^ofcGFPI^tt«^^$ 
tlfco PlTr^#^^f|li^6>J!S^D^^$nfe (EI4 4) e L^U 

^ffi^f^^^^tr^^^X^^LT^lEl^-r^^ofeo LLC-MK2/F7/M62/ 
AtCSeV18+/AF-GFP^V^iSeyi8+/AM-GFP^^^iiyc^, W#>f JlT.fDm^'C 

Gvm&mmwmmfcm&v-frmmznrz (045) 0 v/ummmmm <llc-mk2/f 

7/M62/A) £r/BV^ SeV18+/AF-GFP£fcteSeV18+/AM-GFP£m.o. i. 0.5 

, 3HW6StW>yj^U l/6.5^©7.5^ BSA^^U (if&iftjg IX 

■feZM^fctZ.^^ SeV18+/AF-GFPT10 8 GFP-CIU/mL^±, SeV18+/AM-GFP-ei0 7 
GFP-CIU/mL^±©^>f;i/XJ§l0ttbTlHlJRpII|-e*ofc 1 ) . BP^, MRtfF 



SeV18+/AF-GFP 1. OX 10 s 1.7X10 8 

SeV18+/AM-GFP 1.0X10 7 3. 6X10 7 GFP-CIU/mL 
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LLC-MK2/F7/M62/A(DM/F^31^;WN 0 -MJiS^f'Jffl b7ci§-&, M/FM^^MSeV (Se 
VI 8+/ AMAF-GFP) £>^-Y ^X^ttlHjiRm^^o fe„ b#>U F^MSeV (Se 
V18+/AF-GFP) RZMXtkmSeY (SeV18+/AM-GFP) £>pm©M§6ic • ±MtfnJm 

<i> m.T$vwm-7°77.^. wmm 

V^±fBLLC-MK2/F7/M62tt^fiJffl U ^©IfflM^I^^X^AT^MRlXFMe^ 1 
©mA^ff 5 :itUc. fib, Fst^#APt^-|^ffl bfcpCALNdLw/Fteneomyc 
in»tt3fr&?£WU Mst^^A^FfC^ b 7c pCALNdLw/hygroM«hygromycin» 

•V&K>, STi4 6 ^|3«©7;^-ATFjtfe^my^X5 F (pCALNdLw/F : pC 
ALNdLwOSwal it^T HcMat^SA) ©neomycin»tt*^£zeocinI:M4 st^fc 
e#^^.7io ip-fe, pCALNdLw/F^SpeIS:0^coT22I7r?mbbFa^^£r®rit (5 
477bp) ^T^7D-X«^,»"e^f, M^-T^>A>H^^)Daib, QIAEXII Gel 
Extraction SystemTtHli&bTCo mmz, |W|pCMNdLw/F£XhoIT3J®f> neomycin!* 
44»^£^S&^8frjt (6663bp) &W\W&, SfCSpelTWr bl761bp©$rtt-£: 
IsI^bTCo ZeocinBttiie^^PcDNAS. lZeo(+) (Invitrogen, Groningen, Nether 
lands) &^>y°U— MCzeo-5' (5'- TCTCGAGTCGCTCGGTACGatggccaagttgaccagtg 
ccgttccggtgctcac-3'/@H^J#-^- : 3 4) StKzeo-3' (5' - AATGCAT GATCAGTAAATTA 
CAATGAACATCGAACCCCAGAGTCCCGCtcagtcctgctcctcggccacgaagtgcacgcagttg-3' /@B 
3*J##: 3 5) ©2i©77-fT- £ffl^TPCR£fr^ QIAquick PCR Purificat 
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ion Kit^|HlJRbfc^XhoIR^coT22n?^bl/TSI$!lbfe. £tie> 3S©$rjt& 
9^$*— S'g >l>pCALNdLw-zeoF&ftMKL;fc. &£XhoI fragment"? ^JSM&tfe 
^*^tf»rfr&sl*i*l*.<5 21 tTpCALNdLw-zeoMjt^*^bfe 0 

<2> ^A-Ilo^n-z>^ 
h^>X^x^5>a > id teLipo feet AMINE PLUS reagent (Invitrogen, Groning 
en, Netherlands) SrffiV^D h n-;|/tcfB®(D^TfTo7to fiP"££TF©;£i*£ 
to7Co LLC-MK2/F7/M62&fflJ&£5xl0 5 eel ls/dishT60mm^ — 105K FBS 

S^tPD-MEMT2MK*^lbfco pCALNdLw-zeoFRtJfpCALNdLw-zeoMflO-^n^tll US 

(mug) SrFBSS.tXtrC^#|^^S^^D-MEMtC^b G|g*T?242#L) , 
mipofect AMINE PLUS reagent SaL&W$a. mmUWL^M.'ZlSftmtmVfco 
$kW&. ^<&Lipo feet AMINE reagent 12 uL&¥*S&Xffo*Eto&tttzte\t^Hm\Z 
«Rbfct>CDS (^»T250^L) ^nLxS^T15^F««b7co tkm& FBS&tf 
^^S^*^:ViD-MEMS2iiL^jDUaa^l, PBST 1 |eJ^#L;£LLC-MK2/F7/M62 
M^^0h7>77x^>'3 >^^^^JPb^:o 37°C, 5* C(Vr>+a.^- 
^-T3B#^iS#^ h7>77i^->3 >iii^^*-r§Jl < h^<, 20% FBS 
£^£fD-MEM£2. SmimMV 2mm^m Vfc 0 mm%k, h U ~7i/>X*Mm*%WV 
, 96well^t/— hic^5cells/well5fel.i«25cells/well(DiiJD'&^^-C ! #IRt', 500 
#g/mL<Dzeocin (Gibco-BRL, Rockville, MD) SratMOfc FBS A D <DD-MEMTn$ 2 
SlfcliMbfco #-M^Sj£^o7^^D->^6well^l/- h*T^ig«L 

#S*lfc98>7a— >Kl^V>T, MlgeRtXF®aol8S**Western-blotting7? 

¥femmz%ffiistco #^p->^i2weii^>-b«#, a«n>^;wx>h 

<£>tdT£\ 55K FBS^tTMEMTf^J&L&Cre DNAU 3 > fcfrf— tf &U%hWk 
TLT^StH )VX (AxCANCre) £Sai toSO^fe (Saito, I. et al., Nucl. Acid 
. Res. 23, 3816-3821 (1995), Arai, T. et al., J. Virol. 72, 1115-1121 (19 
98)) TMOI 5T^$-&7Cc 32*07? 2 0^^, i§^_k?if bPBS T 1 HI 
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ifeS£U ^)VX?U-K--T;nm&m&VXfflm&®mi<rz 0 1 lane&fcD^CDl 
/5*$T^-TLTSDS-PAGESfft5fe^ Jfi^fcRtWMft (f236 : Segawa, H 
. et al., J. Biochem. 123, 1064-1072 (1998)) £fiJ/B bTWestern- blotting 
^frofco Mb^,^98^D->(^43©9^D— >tCOViTCDJ8M : £04 7 fc^b 

immm2 8] mmx^mseN(D^^)vxnmm (2) 

M/FM^MSeV (SeV18+/AMAF-GFP) ©?|*j5fc«, HJ&0SJ2 7|3tt©# D — > 
©i¥ffi£l&«>T^JfcLfc. M/FM^SSemfllfiJtOPO lysate (h^>X!7 

^^->3>Lfe?IDKg©^-r-ii-h) ^^(JffiLT, H«j*^Rri6j&»5^©ff|i*ff 
o/io PO lysate©Wfitt^^2tC|B«©^tCttV^T©«fc5K:ffo^o LLC- 
MK2i£0S&£ 5xl0 6 eel ls/dishT100mm© v^ — Heft, 24R$ffl&£& PLWUV-Va 

cT7&san?i«fWj«ifii$^fc (moi 2) „ Mm*shm*^&u^imvmwvrz.'& 

• X°^X5 FpSeV18+/AMAF-GFP, pGEM/NP, pGEM/P, pGEM/L, pGEM/F-HNRlKpGE 
M/M^-€-n-6tll2Mg, 4yg, 2^g, 4Atg, 4MgRtf4Mg/dish©*ifcT?0pti-MEII 
klJKiSU 1 tig DNA/5^L*B^©SuperFect transfection reagent£AnT*g-£- 
U m^-C15^-rffi«^, S^6tJiC3« FBS£^£f0pti-MEM 3mUCAtU ffflmizm 
ljaVTigmi<fc a Smm^^^ltm^^fSiimU'V 2@^U 40#g/mL<D AraC 
XCX7.5Mg/mL(Z>Trypsin^trMEMT?^3IUfc. 24NfF^#^, 8.5x10 6 cells/d 
ish*fct)fcLLC-MK2/F7/A*S®b, 40Mg/mLCD AraCSZtt. 5 /zg/mL ©Trypsin* 
^tTMEMTMlC 2 BfflZlX^-emmisZio £n ^IeIIKU h£2mL/d 

ish&tcV(D 0pti-MEMfc!«, mffiMM* 3 HIHOM*. t-TPO lysate* W®bfc 
o — ifrT&ffcKl^ D-~ >^U7t^fflJig*24 we 1 1 ~fU— b lzM%. m%n>7)VT. 
>h©Bt(CAxCANCre$M0I 5T^kU ^^32 , CT2 0K3g*L£«g*«f L 
fee £<£>jiMi;:SeV18+/AMAF-GFPC9P0 lysate*g-200^L/wellTh^>X^jL^7 
5>a>U 40//g/inL© AraCStK7. S^g/mLcDTrypsin^^jfitfi^i^^MEM* 
/BV>32'CT?#ail,fc. fNlfibfc*©20^P — >C"3ViT, GFPMSCDJE^O^m^ 
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S^bfc^ (04 8) , D — >#33 (LLC-MK2/F7/M62/#33) Xtep3 (fclft 

3®g) ©JfgPTeiO 8 GFP-CIU/mL^±Oig^»>^;^^^|pI^^tl, 
LT#t{:fl&«T^I. £fSfi£*l§ 0 LLC-MK2/F7/M62©IBJ^^MS:t^M3l 

£K&£o fl?|R<i:LX, LLC-MK2/F7/M62nfflB^CDB#^Ts ^m£Vxmm\Z& 
^tKMK&D, (MRI^FMjte^^^Ab) M/FM®ecD^^#^^j£±tfT^ 
£ £ Iz o X, M/FM^^MSeV©H! WnJ|g^7&:t? £ Wr^tlfc. 
2 9 ] M/mXtkmSeVcD V ^ 
^^^^^©^^©ST^f^fefrofeo LLC-MK2/F7/M62/#33£6well pla 
tefcSil^'CXJg^Lfco «fc>^;l/X>h©fc^TAxCANCre^MOI 5XJg^b 
(LLC-MK2/F7/M62/#33/A) , ^^32 C CT 2 S ITO£b7£:. ^O^, SeV18+/AM 

af-gfp£moi mmmzmm±m^m^vmrcf^m^muvrc 0 
mwistz-tm\z~D\,±Tci]j£.]m&$t®tc 0 ii2a§m mmvxio 8 ciu/mL 

^±©"^^;VX^[EliR$n^: (HI4 9) o CIU£HAU©^fc7)V\°^ U)IX$> 

SeVl 8+/ A M A F-GFP © V -< JVX Mfc^ £RT-PCRX, £^ JI/^HS £We s t e rn-b 1 o 
ttingX51^Lfco RT-PCR«P2M^5 0g (P2d5) 0*^ ^X^fiJffi bfc„ <^ 
^X^^^^RNA^lHliR^QIAamp Viral RNA Mini Kit (QIAGEN, Bothell, WA) 
£fiJffiU S^cDNAPS^e>RT-PCR«SuperScript One-Step RT-PCR System (Gib 
co-BRL, Rockville, MD) £#JfflLX, MS/X^A £ feCi^O^D h 3-;i/^|B 
«fe©^Xfiro/to cDNA^R^RT-PCRffi^^-TT-ibT, Pjt-g^_hCDF3208 
(5'-agagaacaagactaaggctacc-3' /I3?!J#-S§- : 3 3) £GFPatfo^Mr©GFP-RV (5 
'-cagatgaacttcagggtcagcttg-3'/WJ#-*§- : 3 6) , RtiqfgF3208£HN3frfS^_L 
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OR6823 (5'-tgggtgaatgagagaatcagc-3'/@B^J#-*§- : 3 7) <DU&&t>"&<D 2 ffi 

tK^#j&^ j en^n644bp^m495bpOiii|i§^||^$nfc (El 5 0) „ SeVl 
8+/ A M-GFPSlXSeVl 8+/ A F-GFP^ S MM V <£>T -en-^tl^ £ *l£ ;*C^ 
£ tl, BJ3 £ ^ fcSeVl 8+/ AM AF-GFP^ 6 <D <D £ $ 

Wes tern-blot ting}C<J:0®a#J^e»©^^^ffofeo SeV18+/AMAF-GFP, SeVl 
8+/AM-GFP, SeV18+/AF-GFP;&tfSeV18+GFP£M0I 3TLLC-MK2fO»U i^2 0 
mzmm&\5lW.lsf£o SDS-PAGE^, Western-Blot ting£fTV^ mtrifc, WifiW 

mm 3 R?m5£0i| 4 fCfBifeO^&TiTO fee SeV18+/ AMAF-GFP^MTiiMM 

a s.ixf® a 1 1) twj $ nTNP^mi'j £ nr^ n £ ^ c , ® a » e> &sevi 8+/ a m 

AF-GFPO^jfrfe^ilt^M^nfc (0 5 1) 0 Z(Dm, SeV18+/AF-GFP®^ 
«fflflg-e«FSe^mS»J$n-r, SeV18+/AM-GFP^^«T«MSa^mS'J$tlT\ S 
eVl 8+GFPTr«H^^:TC0 V 4 tifco 

immm 3 1 ] wmx^mse\<D 2 ^tB^^w^^w-r zmmmmm 

mmm^m&^mzn-oTco SeV18+/AMAF-GFP£:M0I 3TLLC-MK2fC^ 

MBt^JiC (-BSC) ^*±tf^|HliKb, HA^^Jj^bfc (05 2) o 

teU SeV18+/AM-GFP©iJ-&t|W|t;<, ^ J^i/l-f-f ^I/fc^ ST 

U^V— ATS^Dosper Liposomal Transfection Reagent (Roche, Basel, Swit 
zerland) ^fflV^T^ijEb^o ig*±?!f 100/zL<*:Dosper 12.5^L^-&b^ 

ta*Zrl0^a^ 6 well^V-h^n>^;Vx>h^i§^b^:LLC-MK2«tCh^ 
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@& Zn%<D\ZttV, SeVl 8+/ A M A F-GFP^SfflJJ&©*«±?»;^ £> <D % ©TtaGFP 
HHSfeWJ&tt»2W*Sn^ofc (05 3) o £U:<Z>*gJfl«k*K SeV18+/AMAF-G 

[HJS^J 3 2 ] m~ffi%.9mSeV%.ZMX.$mSeV(DV 4 )VxmmmWm (in vi tr 

o) 

o 

\z^r,mu^rm^ ^^locm^-wciaDtBu ^^Djj^^Dm-r 
o &.\z, mvomffl&m&j&ummnzimxs^y'tv h-es^, j§s££P&> 35mm 

tt> H#OlD^it, ^^t°>iry hTO^^t, hlr 

l/l^S6> ^^^X^)lCT/jN>t^b, \$mm>L-m\zM#)fco 0. 3mg papain/mUc 
T37°CT10^-WM31. 5mL©jfiltf ADiM-e^S> 8c*£U »£#mUfco 70m 
n strainer£3IU m>b>\Z& ®mm&Mtb I^l:^yf^>^'t« 
jHBBScotl-SfeSffofe. poly-L-lysine (PLL) coated 24 well plate£2 
xlO s lfe^te4xl0 5 cells/weilTiKHfl&£»SU 2 H^fclM/Fpi^SSeV (SeVl 8+/ 
AMAF-GFP) %.mX$mSeV (SeVl 8+/ AM-GFP) £M0I 3Tr^mUfe 0 S»36hr^ 
»3#ftaiia«r»W7— ^-T2fe^MAP2-e^^-fe^ffV^ GFPfg3Egj8BJI& (SeV^ 
SOUS) £S^£UT^»©i^£tTo7c 0 
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ftffl4% paraformaldehydeTM&£@5tU PBST#c?3H^ 23!<9normal goat serum 
*^PBS»«&fflliT*aTr60»iaiBlockiiig*fft>fc. l/200K^b*:Anti-MA 
(Sigma, St. Louis, MO) ^3713^30^^^ U PBSTifeii^ 1/200(C# 
lRLfe~^tr[# (goat anti mouse IgG Alexa568 : Molecular Probes Inc., Euge 
ne, OR) £37'CT30$mKJfcL'fc. PBST^^, M^eiWK (DM IRB-SLR : Leic 
a, Wetzlar, Germany) T\ «©M^Iitfco 
mm^mSeV (SeV18+/AMAF-GFP) RTMXikmSeV (SeV18+/AM-GFP) (DM 

MVfrnmmmote t. ^ ^s e v>»^ o > M/F^^^sev 

o 

mmm3 3i M/Fmx&msemmx&mse\<D*y<>f)iz>mmnmffi (in vivo 

) 

in vivoT©»ig£l¥ti5b7£ 0 M/FM^^SeV (SeV18+/AMAF-GFP) 
^SeV (SeV18+/AM-GFP) 5^L (1 X 10 9 p. f. u./ml) £X^X$ <D£L®mmz 

Mbfeo myemmmr^mmv, GNoi&ttmiz&vmmvmmzm&vfro w 

Fj^^SeV (SeV18+/AMAF-GFP) %.ZMX£tmSeV (SeV18+/AM-GFP) (DMmiZ 

&^t> tz&®.wm<D±&mmmz&^T, ^<(Dm^mm^mm^nrc cms 

05leLalfflJig$f!jffibTI?ffiLfe o ^fc3>hn-;^LT, ttJDMSeV : 
SeV18+GFP) mSm&n-D) MZSFX^MSeV (SeV18+/AF-GFP) fcO^TfnlPtl;: 
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3„ mmzU-tt, CY-imm^mel&m^2.5xl0 4 cells/well (100ML/well 
) T96well platelC»€r«ltbfc. mmiZimMM£hlZ\0% FBS£#frMEM£^ 
fflUfc. 24^Fim)H&. IX BSAS'&tfMEMT^ftL&SeVmGFP, SeV18+/AF-GFP, 
S eV 1 8+/ A M-GFPufc ^ teSeV 1 8+/ A M A F-GFP^^ £ 5 ul L/we 1 1 TSsin L £ -th 6 

3 BWiZ^m±^^^r>^f x ) >?V, Cytotoxicity Detection Kit (Roche, Base 
1, Switzerland) *fiJfflbTKitfc|H«©^fc^oTaHflai5^14©3ta*ffofc 
o tmMSeV£lk&-rz>£. mW*mm : ?%Xik~rz>Z\Z:T (SeV18+/AF-GFP;& 
tKSeV18+/AM-GFPtC^ViT) *ffliaf5$tt©M^* 0 , ££>M^2c 

(SeVm/AMAF-GFPK&^T) tBJgtfjfclfeffl V i; DttlWIlL 
& (05 6) o 

&>±<D&$\z. ^mmmiz^xwtbxnmmz^vfz m/?m^mse\^ 
£/u£ffiikv, nizmmmw&<Dmmvr£nm&(Dm^mfc^mA^?~x& 

T££o mz*mMlz<kK>m&'&nz>'<t7 in vivo feJ;^ ex vivo \z& 
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(a) K^^^ — *#Abfc*fflll&tC^Jj-SMSa»CDJi«ES^tU-rSX@> 

(b) ^^ft^TSfctti^Lfc^^^-^IiRtSm &^tr^S. 

o 

8 . &«/£f g#^£T * 7c fc*$8#c LTcffi^m^. (- ) $IRNA«> ^ ^ £ ^ — (D$m 
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i o. i^mm^'^mum^^, ±>y^c ? ^ jixummwoGw. th6, 

mm^(Dy^jmizmm^nr^(-)mMK^4^7,m&m^^~-^T^>m.^i L 'v 
m$tm9\zmm<Djjm 0 

1 1. huIBX@^\ M3te^WMLT^^(-)$lRNA^^;|/X^^^-^. Sift 

tz>, it^7^e» 1 1 (D^Tnfrizftm.(Dj58k a 

13. ^SStt^SHN^teW\ -fe>^V ^-i-;V7;HN^eM©A262, G264, & 

a /w©75 ym^«m$nfc(-)^RNA^^ frxwm&M.*^- f Testis 

14. (-)iiRNA^;!^^^-^\ $e>fcP^3ck^VSfe«L®^«M^ 

^r^i^mmA'y^ )ix?mmm(DT^ /m^mm(D7 ^ ymzmm^nrzm 
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is. ( - ) mm a # ^ a v t ^ 5 # v # >r & -s , i*ii^&i7o^f 
19. A^^^yi7^;i/x^ir>^^xr;^T^-5, l 8 icgB*©36rj* 

o 

2 2. TIB (a) (d) 3&^J&S#«fct3S^$tlS^<^felo©ttK§ 
NMSSOA262, G264, *5cktfK461)&> £>&£S¥cfc DIK$tl§^< «fc 1 -D(DT 

mmm(DEM£fzm5noT^yMMmzmmT%T^yMfim<D7$/Mizmm 
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2 3. &fc<th (a) (b) ©ttSS^rrS, m&TM2 2\ZUM.<DU 

2 4. 4>&<<fc& (c) :£<k£K (d) ©ttSSfc^rrS, i*3fc^2 2teE«©^ 

2 5. (a) (d) <D$:T(DVkn&%~rz>, W^2 2 icSSSc©^ ;i/7, 0 

28. (-)^RNA^w;V7.*v^^5^y^-r ;^t?*s, M^^2 i^e>2 7©v^ 

3 2. jt^SAt'^^iT^-r^X^XbfcM^^©^^ fyXMm 1 ? (VLP) 
3 3. m^M2 1^£>3 2©^^n^(CfB«!c©ia^^. t >^;i-XSrl0 6 CIU/mlE* 
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SEQUENCE LISTING 

<110> DNAVEC RESEARCH INC. 

<120> Methods for testing and producing negative-sense RNA virus 
vectors with attenuated capability for particle-formation 

<130> D3-A0105Y1P 

<140> 
<141> 

<150> JP 2001-283451 
<151> 2001-09-18 

<150> JP 2001-356336 
<151> 2001-11-21 

<160> 38 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 1 

ctttcaccct 10 

<210> 2 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 2 

tttttcttac tacgg 15 

<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

cggccgcaga tcttcacg ^ 

<210> 4 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 

gaaacaaaca accaatctag agagcgtatc tgacttgac 39 

<210> 5 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 5 

gtcaagtcag atacgctctc tagattggtt gtttgtttc 39 

<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 6 

attacggtga ggagggctgt tcgagcagga g 31 

<210> 7 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 7 
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ctcctgctcg aacagccctc ctcaccgtaa t 31 

<210> 8 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 8 

ggggcaatca ccatatccaa gatcccaaag acc 33 

<210> 9 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 9 

ggtctttggg atcttggata tggtgattgc ccc 33 
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<210> 10 

<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 10 

catgctctgt ggtgacaacc cggactaggg gttatca 37 

<210> 11 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 11 

tgataacccc tagtccgggt tgtcaccaca gagcatg 37 

<210> 12 
<211> 41 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 12 

cttgtctaga ccaggaaatg aagagtgcaa ttggtacaat a 41 

<210> 13 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 13 

tattgtacca attgcactct tcatttcctg gtctagacaa g 41 

<210> 14 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 14 

Met Ala Asp He Tyr Arg Phe Pro Lys Phe Ser Tyr Glu 
1 5 10 

<210> 15 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 15 

Leu Arg Thr Gly Pro Asp Lys Lys Ala lie Pro His 
1 5 10 

<210> 16 
<211> 13 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 16 

Asn Val Val Ala Lys Asn He Gly Arg He Arg Lys Leu 
1 5 10 

<210> 17 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 17 

tcgacaccag gtatttaaat taattaatcg cgag 34 

<210> 18 
<211> 34 



WO 03/025570 



10/19 



PCT/JP02/09558 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 18 

ctagctcgcg attaattaat ttaaatacct ggtg 34 

<210> 19 
<211> 39 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> 



Description of Artificial Sequence: artificially 



synthesized sequence 
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gttcta 



tctt cctgactcta tagacctgga cacgcttac 



39 
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<211> 



39 
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DNA 



<213> 



Artificial Sequence 



BNSDOCID: <WO_ 



03025S70A1J_> 



WO 03/025570 



11/19 



PCT/JP02/09558 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 20 

gtaagcgtgt ccaggtctat agagtcagga agatagaac 39 

<210> 21 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 21 

ctacctattg agccccttag ttgacgaaga taaagatagg eta 43 

<210> 22 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 22 

tagcctatct ttatcttcgt caactaaggg gctcaatagg tag 43 

<210> 23 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 23 

caagataatc gatcaggtaa agagagtaga gtctctggga g 41 

<210> 24 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 24 

ctcccagaga ctctactctc tttacctgat cgattatctt g 41 

<210> 25 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

ctcaaacgca tcacgtctct ttccctccaa agagaagc 38 

<210> 26 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

BNSDOCID: <WO 03025570A1_L> 
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gcttctcttt ggagggaaag agacgtgatg cgtttgag 

<210> 27 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 27 

agagtcactg accaactaga tcgtgcacga ggcatcctac catcctca 48 

<210> 28 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

tgaggatggt aggatgcctc gtgcacgatc tagttggtca gtgactct 48 
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<210> 29 

<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

tctcgagtcg ctcggtacga tgaaaaagcc tgaactcacc gcgacgtctg tcgag 55 

<210> 30 
<211> 83 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

aatgcatgat cagtaaatta caatgaacat cgaaccccag agtcccgcct attcctttgc 60 
cctcggacga gtgctggggc gtc 83 



<210> 31 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

ccaatctacc atcagcatca gc 22 

<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

ttcccttcat cgactatgac c 21 

<210> 33 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 33 

agagaacaag actaaggcta cc 22 

<210> 34 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

tctcgagtcg ctcggtacga tggccaagtt gaccagtgcc gttccggtgc tcac 54 

<210> 35 
<211> 85 
<212> DNA 

<213> Artif icial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

aatgcatgat cagtaaatta caatgaacat cgaaccccag agtcccgctc agtcctgctc 60 
ctcggccacg aagtgcacgc agttg 85 

<210> 36 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

cagatgaact tcagggtcag cttg 24 

<210> 37 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

tgggtgaatg agagaatcag c 21 

<210> 38 

<211> 16 

<212> PRT 

<213> Sendai virus 

<400> 38 

Lys Ala Cys Thr Asp Leu Arg He Thr Val Arg Arg Thr Val Arg Ala 
15 10 15 
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